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HOW PREVALENT 
ARE MULTIPLE 
GALLBLADDER 
ANOMALIES? 


One hundred and twenty-two cases 
of vesica fellea divisa (bilobed gall- 
bladder) and vesica fellea duplex 
(double gallbladder with 2 cystic 
ducts) are reported in the literature. 
A unique case of vesica fellea tri- 
plex has recently been described. 


Source: Skilboe, B.: Am. J. Clin. Path. 
30:252, 1958. 


in medical 
management 

and postoperative 
care of biliary 
disorders... 


“effective” hydrocholeresis ... 


DECHOLIN 


(dehydrocholic acid, AMES) 


“...dehydrocholic acid...does con- 
siderably increase the volume out- 
put of a bile of relatively high water 
content and low viscosity. This drug 
is therefore a good ‘flusher,’ and is 
effectively used in treating both the 
chronic unoperated patient and the 
patient who has a T-tube drainage 
of an infected common bile duct.”! 


free-flowing bile 
plus reliable spasmolysis 


DECHOLIN.... 
BELLADONNA 


DECHOLIN/ Belladonna in a dos- 
age of one tablet t.i.d. for a period 
of two to three months may prove 
helpful in relieving postoperative 
symptoms, aiding the digestion, and 
facilitating elimination.” 


(1) Beckman, H.: Drugs: 


Their Nature, Action and Use, AM ES 
Philadelphia, W. B. Saunders Company, COMPANY, INC 
1958, p. 425. 


Elkhart « Indiana 


(2) Biliary Tract Diseases, Toronto * Canada 


M. Times 85:1081, 1957. 
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PROVEN EFFECTIVE. 
FOR THE TENSE AND 
NERVOUS PATIENT 


**There is perhaps no other drug introduced in 
recent years which has had such a broad spec- 
trum of clinical application as has meproba- 
mate.* As a tranquilizer, without an autonomic 
component in its action, and with a minimum 
of side effects, meprobamate has met a clinical 
need in anxiety states and many organic diseases 
with a tension component.99 
Krantz, J. C., Jrv.: The restless 
patient — A psychologic and 


pharmacologic viewpoint. 
Current M. Digest 


Miiltown’ 


” the original meprobamate, discovered and introduced by 
(ify WALLACE LABORATORIES, New Brunswick, N. J. 
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Traffic: jammed 
Car: stalled 
Temper: mild 
Ulcer: quiet 


Here’s a man whose ulcer once would 
have protested strongly—not just at 
trafic problems—but at the entire 
gamut of stress to which modern man 
is subjected. 

His physician, aware that t/ie patient 
as well as the ulcer must be treated, 
has prescribed ALUDROX SA. 

eases tension + promotes healing 


relieves pain « reduces acid 
secretion « inhibits gastric motility 


ALUDROX SA 


and Tablets: Aluminum Hydroxide Gel 
yet Hydroxide, Ambutonium Bromide and Buta- 
rbital 
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, This fall, teen-age boys and girls in every state must pass 
W H AT Ss this simple nutrition quiz to qualify for ote mage cf in the 
e 


National Youthpower Congress next ruary 11-12-13 


. fe) U fe in Chicago. The Congress is planned to foster greater 
public understanding of the cultural, economic and nutri- 


sco te E? tional values of food. We thought you might enjoy check- 
ing this quiz yourself. (The answers are shown below.) 


Question 1. Question 5. 
How do you define nutrition? (cHECK ONE) True or false? (MARK T OR F IN SQUARES) 
a. Selection of foods good for you. 3. in America is the 
b. _] Digestion of food. best fed in history. 
c. (] Study of foods in relation to health. 2. (1 The amount of food you need depends 
d.([] Knowledge of what foods are good and on your age, sex and activities. 
what foods are bad for you. 3. (1 Eating a balanced diet is expensive. 
4. ] A good diet should include milk prod- 
= ucts; meat; fish or eggs; fruit and vege- 
Question 2. tables; breads and cereals. 
What is a vitamin? (cHECK ONE) 5. 1 An overweight person is malnourished. 
a. semeaning added to make food taste 6. (J = one food supplies all the nutrients 


better. 
b. (J An organic substance required in minute 7.0 We all need vitamin supplements to be 
amounts for the health of the body. well nourished pat 
c. (] What some foods contain to make you 8. CF Sirloin is more nourishing than ham- 
our m esirable wei is abou 

what you weigh in g health be- 
‘ tween ages 25-30. 

Question 3. 10. (] People in the same family, eating the 
Basic classes of foods include: (cHECK FOUR) — meals 7 > show the same signs of 
a. Milk and g. Starch iet. der 

dairy products Vitamins -O 4 we grow older 1s a 
b. (1 Proteins i. (1) Whole grain, sign Of go ealth. 
c. (] Fruits and enriched or 
vegetables restored cereals Question 6. 


e. (Trace elements j.[) Meat, fish, eggs, Listed below are essential nutrients marked 


f. [| Minerals heane and nuts 1 to 9. Each of the foods listed supply one or 

more of these nutrients in generous amounts. 

(MATCH THE NUMBERS TO THE FOODS) 

. Vitamin C . Cod Liver Oil 
Protein Cottage Cheese 


. Thiamine -_______ Enriched bread 
Vitamin A whole mil 
Vitamin D -_____ Butter and forti- 


Question 4. 
Match the functions in the column at the left 
to the items in the right column that perform 
these functions. (MARK LETTERS IN SQUARES) 
a. Warmth and energy 1.(C Fats and 
b. Growth and repair carbohydrates 
c. Bone structure 2.0) d 
d. Blood formation 3.1 Proteins 
4.(_) Iron 


Niacin 
. Riboflavin 


ENRICHED... Answers: Q1 (c)...Q2 (b)...Q3 (a, ¢, i, j)...Q4 (la, 2c, 3b, 4d)... Q5 (IT, 2T, 3F, 

4T, 5T, 6T, 7F, 8F, 9T, 1OF, VIF). Qé6 (A. 6, 7—B. 2, 3, 9—C. 1, 6—D. 2, B— 

and whole wheat flour E. 3, 4, 5, 8, 9—F. 2, 3, 6, 7, 9—G. 6—H. 2, 4, 5, 8, 9—L 2 ,5—J. 2, 3, 6—K. 1 
foods are listed among 


the “Essential Four” food FREE— NUTRITION FACTS FOR REVIEW 
rie eh ee USE THE COUPON OR SEND R BLANK 
pt. of Agriculture's Insti- 


Home Economics. S--L.} | to Wheat Flour Institute Dept. AIM-II 
iet selected from these 1 309 West Jackson Blvd., Chicago 6, Illinois 


. a provides ample — 1 Please send me the nutrition fact book, Eat fo Live. | understand that it has been 
tein, vitamins and minerals. 1 found with ive medical opinion after review by the Council 
| on Foods and Nutrition of the American Medical Association. (Please Print) 


NAME 
ADDRESS 


WHEAT FLOUR INSTITUTE ! on Zone STATE 


working for a healthier America through nutrition | (Offer limited to United States and Possessions) 


H. Meat 
1. Dry beans 
: 
K. Oranges 
q 
STATE 
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exclusive advantages 


quinidine therapy’ 
to control cardiac 
arrhythmias 


Sustained Medication* Quinidine Gluconate (S g 


b. i. d. dosage (every 12 hours) 


Each dose of Quinaglute 


Dura-Tab S.M. maintains uniform. 


plasma levels up to 12 hours. 8S quinidine 2S Soluble 
No night dosage nesded. gluconat ne sulfate, the 

No valleys where arrhythmias by the nh 'S better tolerateg 
tend to recur.’ Str Ointestina| tract, 


An unexcelled quinidine  osage: for conversion of auricular fibrillation to 
normal sinus rhythm, in most cases, 2 Quinaglute 


in premature contractions _Dura-Tab S.M. tablets 3 to 4 times a day, for 2 to 
4 4 3 days; longer periods are required in some patients 
auricular tachy cardia ... for maintenance 1 to 2 tablets every 10 to 12 


flutter, fibrillation hours. Bottles of 30, 100 and 250. 


1. Bellet, S.: Finkelstein, D., and Gilmore, H.: 
A.M.A. Archives Int. Med, 100:750, 1957. 
2. Bellet, S.: Amer. Heart J. 56:479, 1958. 


Comples and complete literature available from WYNN PHARMACAL CORPORATION 
5119 West Stiles Street, Philadelphia 31, Pa. 


& 
Now also available... INJECTABLE QUINAGLUTE 
10 cc. Multiple Dose Vials, 0.08 Gm. Quinidine Gluconate per cc. *U. S. PATENT 2,895,881 


: 
| 
ae Only Qui 
uinaglut 
Dura. 
Provides Qinidin S.M. : 
REFER TO 
IDR 
PAGE 867 
i 


NEW. 


from 


PRECISE 
HEPARIN 
DOSAGE # alwys 


*LIPO-HEPINETTE 


Available in 5,000, 10,000, 15,000 and 20,000 U.S.P. Units total content 


Single injection unit of LIPO-HEPIN 


A PRODUCT CLOSEST TO ‘“‘REAGENT-GRADE” HEPARIN SODIUM 


a convenient form of sterile administration of Heparin 
for office... hospital...and patient use. 


(Intravenous... Intramuscular .. . Subcutaneous) 


CLINICAL SAMPLES AND LITERATURE SENT ON REQUEST 


Other Hepin availabilities: Units (400 mgs.) per ee, 


MAIN OFFICE: 4800 District Boulevard, Los Angeles 58, California 
CHICAGO PHILADELPHIA ATLANTA 
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Ever wished for an anticholinergic with built-in timing, to have most of its effect af 
peak hours of secretion? New TRAL Gradumet, 75 rag. is just that—relenses its 
anticholinergic continuously, over 8 to 12 hours, yet its action is controlled so that 
maximum release oceurs in the critical 2:00 to 4:00 aim. peal period of nighttime 
secretion and discomfort, Clinical studies show that in patients suffering from 
ehronic and recurrent peptic uleer—nociurnal pain is promptly relieved in up to 
90% of these patients, ¢ As shown in 48-hour gastric analyses, TRAL Grada- 
met, 75 mg., diminishes acidity for prolonged periods up to 12 hours. TRAL 
Gradumet, 75 mg., reduces volume of nocturnal secretion substantially, permitting 
patients to obtain a full night's sleep witheut intermittent medication. Because 
TRAL Gradumet employs no enteric coatings, its controlled metering of drug 
release is never altered by changes ir. gastric pH .. . gastrointestinel 

motility... or enzymatic activity. New TRAL Gradumet, 75 mg. (List 

No, 6949), is supplied at all pharmacies, in bottles of 50 and $00, 


Oc Methylsulfate in Long-Release C 
4 


New TRALCYON Filmtabs are indicated for the management of | 
gastrointestinal dysfunction caused or aggravated by anxiety or ten- 
sion. Disorders such as spastic and irritable colon, intestinal colic, 
hypermotility of the stomach or intestines and anxiety neuroses with 
vague gastrointestinal complaints respond well to treatment with 
Filmtab TRALCYON. When psychogenic factors aggravate an es- 
tablished organic lesion such as peptic ulcer, ulcerative colitis, or 
biliary tract disease, TRALCYON will usually produce superior 
benefit to the administration of an anticholinergic agent alone. 
TRALCYON Filmtabs (List No. 6980), each con- 
taining TRAL®, 25 mg., with ectylurea, 300 mg., are 
available at all pharmacies, in bottles of 50 and 500. 


*Filmtab—Film-Sealed Tablets, Abbott; U.S. Pat. No. 2,881,085. 
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Designed to 
make dictation 
and transcribing 


SIMPLER 


featuring quick, fumbleproof 


MAGAZINE LOADING 
complete with your choice 


$ 
of either dictating or 


transcribing accessories only 
Five simple controls operate all 


dictating and transcribing func- 
Dictate! tions. New tape magazine per- 
‘ mits easy, fumble-proof loading! 
New higher fidelity sound assures crystal 
clear voice reproduction to speed typing 
and prevent fatigue in transcribing! 


50 


(plus 
toxes) 


Simpler 
to 


The Norelco 35's easy portabil- 
to ity (weighs only 8 Ibs.) and long 
A dictating capacity (35 minutes 

Transcribe on dual tracks of each reel) make 
it ideal for dictating at home, in your car, 


Simpler 


or while traveling ...or for recording 
important reports on-the-spot in hospital 
or clinic. 


Try the Norelco ‘35’ in your own 
office and discover how much 
time it can save you in the 
preparation of records, reports, 
correspondence and other medical paper- 
work. Call your Norelco ‘35’ dealer today, 
or send coupon below for full informa- 
tion and a free demonstration. 


Simpler 
to 


Carry! 


North American Philips Co., Inc. 
Dictating Equipment Division 

230 Duffy Ave., Hicksville, L.!., N.Y. 
Gentlemen: | am interested in finding out what 
the new Norelco ‘35’ dictating machine can do 
for me in my office. 

(C0 Kindly send additional literature. 


C0 Please arrange for a free demonstration, 
without obligation. 


FIRM 


ADDRESS 
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GERIATRIC 
CONSTIPATION 


Borcherdt’s 


MALT SOUP EXTRACT 


-(MALTSUPEX) | 
POWDER 


is 
Gentle, 
Safe, 
Sure, 
Dietary. 


It’s available in two forms, liquid and 
powder, but most adults prefer the mild 
tasting powder. It dissolves instantly in 
milk, water or juices. It promotes aciduric 
flora in the lower bowel which helps re- 
store normal function. Long term treat- 
ment produces no side effects. Diabetic 
patients should allow for 60 calories for 
each tablespoonful. 


Hootnick(!) reports, “Stools became soft 
in all patients and, within one week, bowel 
evacuations were accomplished with ease. 
Most patients liked the taste of the prod- 
uct, and the majority of them reported a 
feeling of well-being.” 

Cass and Frederik(?) also found that 
“Malt Soup Extract produced soft, easily 
evacuated stools ae any side effects 
in constipated elderly patients.” 


Marshall found it “‘a simple but highly 
effective treatment for chronic constipa- 
tion in patients of all ages.”’ 


Dose: 2 tablespoonfuls twice a day. Avail- 
able, liquid and powder, 8 ounce and 16 
ounce bottles, at pharmacies. 


Send for clinical samples 
(1) Hootnick, H. L.: Jnl. Amer. Ger. Soc., 4:1021- 
1030, 1956. (2) Cass, L. J. and Frederik,W. S.: Jnl. 
Lancet, 73: 414-416, 1953. (3) Marshall,W.: So. Dak. 
Jd. Med. & Pharm. 8:151:153, 1955. 


Borcherdt Company 
217 North Wolcott Avenue, Chicago 12, Illinois 

In Canada: Chemo-Drug Co., Ltd., Toronto, Ont. 
Borcherdt Company GP 
217 N. Wolcott Ave., Chicago 12, Ill. 
Gentlemen: Please send samples and literature of 
your Malt Soup Extract (Maltsupex) 

Powder Liquid 


M.D. 
Address 


City 


Zone____ State. 
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COMPREHENSIVE, 
THREE-LEVEL TREATMENT 


OF DEPRESSION 


AND ASSOCIATED ANXIETY 
AND PHYSICAL TENSION 


RELIEVES DEPRESSION 
including symptoms such as crying, 
lethargy, loss of appetite, insomnia 


RELIEVES ASSOCIATED ANXIETY 
with no risk of drug-induced depression 


RELIEVES ASSOCIATED 
PHYSICAL TENSION 
by relaxing skeletal muscle 


hypothalamus 


thalamus and 
limbic system 


spinal cord 


“Deprol 


benactyzine + meprobamate 

= confirmed efficacy 

documented safety 
SUPPLIED: Bottles of 50 light-pink, scored tablets 


COMPOSITION: Each tablet contains 1 mg. benactyzine HCl 
and 400 mg. meprobamate 


(i) WALLACE LABORATORIES + New Brunswick, N. J. 


Trrave-mann, co-9290 
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No doubt about it. It is better to be safe than sorry. And when you prescribe Mysteclin-V, you are providing an 
additional safeguard. Mysteclin-V — a combined broad spectrum antibiotic/antifungal agent-is specially designed to 
combat most of the commonly encountered pathogenic organisms! and, simultaneously, to protect against fungal 
superinfections.** With the increased use of broad spectrum antibiotics the incidence of such superinfections has risen 
and the danger of superinfection is especially great in pregnant patients, in diabetics, and in those who require long 
courses of antibiotic therapy. 

Mysteclin-V controls infection and prevents superinfection — with the proved effectiveness of tetracycline phosphate 
complex and Mycostatin, the first well-tolerated antifungal antibiotic. Thousands of successfully treated cases*-® of 
respiratory, urinary tract, intestinal, and miscellaneous infections attest to the clinical effectiveness of Mysteclin-V. 
When you prescribe Mysteclin-V, you make a telling assault on bacterial infection and prevent fungi from gaining 
a foothold. 
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..but seasoned 


A meal of even the most colorful and the most 

meticulously prepared food can be dreary eating without salt. 
Neocurtasal, for the patient on a low-sodium diet, brings 
back flavor to foods — makes eating a pleasure once more. 


® 


potassium glutamate, 


An excellent salt replacement glutamic acid, calcium 
for silicate, potassium 


iodide (0.01%). 
“Salt-Free” (Low Sodium) Diets 
2 oz. shakers and 
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For the patient 
whose vagus 
burns at 
both ends— 
Pro-Banthine® with Dartal® 


« eases psychic stress 
» controls enteric distress in gastrointestinal spasm 


When tensions smolder and set off associated 
hyperactivity in the gastrointestinal tract, the pa- 
tient needs relief at both ends of the vagus. 

In such cases, Pro-Banthine with Dartal eases 
the psychic stress and moderates the excess gastro- 
intestinal spasm and hypermotility. Pro-Banthine 
acts effectively to calm the vagal overactivity in 
the stomach and intestines. Dartal acts speedily 
and effectively to dampen psychic pressures. 

Combined as Pro-Banthine with Dartal, these 
two drugs provide a highly useful agent for mod- 
erating both mood and motility in patients suffer- 
ing from gastrointestinal spasm. 

Pro-Banthine with Dartal contains 15 mg. of 
Pro-Banthine (brand of propantheline bromide) 
and 5 mg. of Dartal (brand of thiopropazate 
dihydrochloride) in each tablet. 


Dosage: One tablet three times daily. 
e.v. SEARLE « co. 
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Editorials 


Etiology of Cardiac Infarction 


Understandably, the doctor confronted with a patient is under pressure to 
provide treatment. When, as with cardiac infarction, he knows of no certain 
treatment, he may feel compelled to translate into specific measures the most 
tentative suggestions put forward by the clinical research worker. This is why 
he may prescribe restriction of animal fats and administration of corn oil to a 
patient after his first attack of cardiac infarction. It may well turn out that this 
is the most appropriate effective treatment, but the existing evidence is very 
tenuous, 

The common belief is that there is a simple progression, leading directly from 
faulty diet to cardiac infarction. It is said that, in the wealthier countries, many 
diets have excessive amounts of saturated fats and deficient amounts of un- 
saturated fats. The result is an abnormally high level of cholesterol in the blood. 
This leads to atheroma. The coronary arteries consequently tend to become nar- 
rowed and finally occluded, either by the atheroma itself or by a blood clot. 

It is now clear that such a simple hypothesis cannot be sustained. Of the 
various steps of dietary fat to cardiac infarction, it is only the first which is 
fairly definitely established. Consumption of saturated fats raises blood choles- 
terol; consumption of unsaturated fats lowers it. As to the second step in the 
hypothesis, we can say very categorically that high blood cholesterol does not 
necessarily mean increased atheroma. Moreover, this lack of correlation extends 
back to dietary fat. The South African Bantu, with a low intake of fat and a 
low level of blood cholesterol, does not seem to have less atheroma than the 
European. The third step in the progression, that atheroma will lead to cardiac 
infarction, has also not been established. In Great Britain there has been a 
considerable increase in mortality due to cardiac infarction, but there does not 
appear to have been an increase in the incidence or degree of atheroma. 

The question of the etiology of coronary infarction has been bedevilled by 
these unwarranted assumptions and extrapolations. The confusion extends also 
into the diagnosis of coronary disease. Firstly, let us be very clear that it is 
impossible to diagnose atheroma of the coronary arteries in the living subject. 
Secondly, it may be misleading to include cases of angina pectoris in statistics of 
cardiac ischemia. According to Morris and Crawford, a patient with angina 
pectoris tends to have less cardiac infarction rather than more. It appears that 
heavy physical work tends to bring on the symptoms, but to protect the heart 
from infarction, Thirdly, the diagnosis of coronary thrombosis as a cause of death 
is itself by no means infallible, so that national and international statistics must 
be viewed with caution. 
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Nevertheless, comparisons of mortality due to coronary disease may, with care 
be of some value. What they show, however, by no means supports any simple 
dietary hypothesis. In Britain, occupational groups of the population have ap- 
preciably different mortality, while there is no evidence of related differences in 
diet. Changes in mortality during the war, as in oft-quoted Norway, did not 
follow in any simple fashion the changes in diet. Australia, like many other 
countries, showed a temporary fall in coronary mortality in the early part of 
the war, although there was no significant dietary change. If the low coronary 
mortality of the recent Yemenite immigrants in Israel is due to a low intake of 
fat and a presumed low incidence of atheroma, how do we explain their relatively 
high incidence of cerebral vascular disease? Finally, if we insist on implicating 
dietary factors in the causation of cardiac infarction, a reasonably good case 
may be made for total calories or total protein. 

It has been argued that coronary disease is caused by a deficiency of the essen- 
tial fatty acids (1.I°.A.), since administration of oils such as corn oil causes reduc- 
tion of elevated blood levels of cholesterol. Whether this reduction is maintained 
for long periods is still not proved. Nor is it proved that the result of reduction 
will be a decreased likelihood of cardiac infarction. Let us, however, ignore these 
two points and consider only the argument that the “corn oil effect” proves that 
coronary disease is a manifestation of E.F.A. deficiency. From the recent work 
of Ahrens and his colleagues, we now know that the same effect can be produced 
by other polyunsaturated fats, which have no E.F.A. activity. Apart from this, 
however, the argument is fallacious. It would be equally logical to say that lupus 
vulgaris is due to a deficiency of vitamin D, since administration of the vitamin 
cures the condition. 

With our recent preoccupations with diet and dietary fat, we have tended 
to give less attention to other possible etiological factors. There is reasonable 
evidence that one factor is smoking and an increasing amount of evidence that 
another is decreased physical activity. Conflicting evidence has appeared concern- 
ing mental stress, obesity, and physical build. About the only generality which 
can be applied is that cardiac infarction is associated with what we have come to 
call high living standards. 

It is difficult to avoid the conclusion that the evidence points to a multifactorial 
etiology of cardiac infarction. This would explain, for example, why some work- 
ers find a relationship with obesity or mental stress and others do not. Again, it 
would explain why, as Morris and his colleagues have shown in Britain, there 
is a lower incidence of infarction in workers in heavy occupations, yet even 
these have a high incidence of the disease compared with populations in the 
underdeveloped countries. There seem to be factors, that is, which have made 
the people in Britain and other advanced countries increasingly prone to cardiac 
infarction; increased activity at work can overcome this, but only to a limited 
extent. 

Cardiac infarction thus seems to be due to a variety of causes. Some of these 
probably act after a long latent period and may be called predisposing factors. 
There are others, such as no doubt occurred during the war, which act over a 
relatively short period and may be called precipitating factors. These may modify, 
though perhaps only slightly, the liability to cardiac infarction. 

In terms of pathogenesis, multiple factors almost certainly exist. Whether 
infarction of a part of the myocardium occurs will probably depend on the 
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patency of the vessels, the extent of coronary anastomoses, the ease with which 
clotting occurs, and the ease with which formed fibrin can be lysed. It may turn 
out that the etiological factors which today appear only vaguely and occasionally 
related to cardiac infarction are really of a second order, Thus, the association 
of the disease with mental stress is at least partly due to the fact that the oc- 
cupations of greater responsibility are also those of lower physical activity. 
Again, obesity is a common, but not inevitable, result of low physical activity. 
Similarly, a great deal of the dietary evidence points to overeating in general 
rather than to excessive or deficient intake of particular nutrients. 

We began by pointing to the difficulty of the clinician in deciding upon 
treatment in the absence of clear-cut evidence of etiology. Yet treatment is ex- 
pected of him. Is there then no guidance that the doctor can give? We believe 
that he can help in two ways. As regards general prophylaxis, the family 
physician should stress the importance of physical activity and moderation in 
dietary habits. Especially, he should advise the avoidance of overweight. Curiously 
enough, the best way of doing this is by deliberate restriction of carbohydrate 
only; this not only controls weight most easily, but also limits fat intake. As 
regards treatment of the patient already known to have hypercholesterolemia, or 
to have suffered from cardiac infarction, let us by all means restrict saturated 
fats and administer corn oil. But let us be ready to acknowledge that present 
therapy is based on expediency rather than science, and let us receive with open 
minds more logical measures as soon as they become available. 

Joun YupKIN, M.A., M.D., Ph.D. 
Professor of Nutrition and Dietetics, 
Queen Elizabeth College, 

University of London. 


| 
21/683 


The Nephrotic Syndrome 


Renal Biopsy Findings in Adults Responding to Prednisone 


ALTON R. SHARPE Jr., M.D., Portsmouth, Va., and ALLAN M. UNGER, M.D., Richmond, Va. 


Introduction 


The value of renal biopsy in the diagnosis 
and management of the nephrotic syndrome 
We have ob- 


served eight adults with severe nephrotic 


appears well established.!° 


syndromes who were treated intensively with 
prednisone. Diuresis to dryness was ob- 
served in every case after the initial course 
of therapy. In order to demonstrate the 
pathologic lesion which might be anticipated 
to respond favorably to prednisone, these 
patients have been studied by renal biopsy. 
The clinical diagnosis of nephrotic syndrome 
has been based on the presence of heavy 
albuminuria, not less than 6.2 gm. per day, 
edema, and hypoalbuminemia. 
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Hospital, 


TasBLe 1.—Before Treatment 


Duration 
Symptoms 
Prior Rx 
Case Age Sex Mo. B. P. RBC WBC 
152/100 +++ + 
100/65 + + 
140/65 + 
140/94 ++ 
160/92 +++4++4+ ++ 
138/92 +++ +++ 
160/120 +4 +4 
150/100 ++++ 444+ 


+++ 


Materials and Methods 


These eight patients included six males 
and two females, aged 24 to 41 years. Ex- 
cept for certain special lipid studies, de- 
terminations were made by the hospital 
clinical laboratory. Percutaneous renal 
biopsy was performed as previously de- 
scribed.® 


Observations 
Clinical Findings (Table 1).—These pa- 


tients uniformly displayed a well-developed 
nephrotic Every patient had 
massive edema and was excreting large 
quantities of urinary protein averaging 8.7 
gm/day (range 6.2 to 16 gm/day). The 
serum albumin was uniformly diminished 
and averaged 1.1 gm. .% (range 0.6 to 1.5 
gm. %, normal 3.5 to 4.5 gm. %). The 
above triad, edema, heavy albuminuria, and 
hypoproteinemia justify the clinical diag- 
nosis of nephrotic syndrome. However, 
these patients showed more or less elevation 
of blood pressure, nitrogen retention, and 


syndrome. 


Urine 


Protein 

Fat Excretion 

Cast Bodies BUN  Alb/Glob, Cholesterol Gm/day 
10 1.2/2.8 1,030 
9 1.0/3.2 652 
15 1.4/2.7 1,138 
24 1.0/3.0 622 
58 1.0/3.2 480 
0.6/3.6 847 
1.5/1.9 330 
1.1/3.6 480 


+ 0-5 
++ 5-15 
+++ 15-25 
++++ Greater than 25 
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NEPHROTIC SYNDROME 


hematuria, manifestations generally ascribed 
to inflammatory glomerulitis or “glomeru- 
lonephritis.” Patients with none of the 
above are considered to have a “pure” 
nephrosis, while the presence of one or 
more of the above findings leads to a con- 
sideration of a concomitant inflammatory or 
“nephritic” lesion. Seven patients showed 
mild hypertension and hematuria. Four of 
eight patients had a period of abnormal 
nitrogen retention. Elevation of serum 
cholesterol was initially present in all these 
patients and averaged 697 mg. %. 

The histopathology indicates that nephritic 
manifestations are not necessarily associated 
with proliferative or exudate glomerulitis. 

Renal Biopsy Findings.—The pathological 
findings in these patients have not been uni- 
form, although the outstanding feature com- 
mon to all specimens has been the absence of 
advanced destructive changes. The renal 
tubules have shown such wide variation, 
even in the same section, that analysis of 
the changes has not been feasible. In gen- 
eral, the tubules have been well preserved, 


with the tubular cells showing abundant 
cytoplasm with frequently indistinct luminal 
borders. The cytoplasm tends to be very 
granular, but certain areas may show tubular 
cells with all degrees of hydropic or fatty 


(Case 1).— 
thickening of 
basement 
membrane with some in- 
tracapsular protein pre- 
cipitate; reduced about 
8% from mag. X 1,000. 


Fig. 1 
Slight 
glomerular 
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inclusions. No attempt has been made to in- 
clude tubular detail in the photographs. 
However, the absence of dilated, atrophic, 
or scarred tubules in all these patients was 
notable and of value in ruling out a chronic 
destructive process. No significant changes 
in the renal vasculature have been apparent, 
which is of some further significance in 
ruling out chronic renal-hypertensive dis- 
ease. 

It is probable that none of the glomeruli 
are completely normal, although ordinary 
hematoxylin-eosin stains will frequently be 
so interpreted. The periodic acid-Schiff 
(PAS) stain will emphasize basement mem- 
brane thickening, but the changes may 
nevertheless be sufficiently subtle to be con- 
sidered normal, 

Case 2 shows such a glomerulus, but in 
Cases 1 and 3 the basement membranes are 
thicker without increase in cellularity. In 
Case 6, on the other hand, the membranes 
appear relatively delicate, although some in- 
crease in cellularity is noted. The glomeruli 
in Case 4 only superficially resemble those 
of Case 2 but are similar in that the base- 
ment membranes of both are delicate. Case 
6 does show more glomerular cellularity 
which is of indeterminate — significance. 
There are a large number of red blood cells 
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apparent within the glomerulus of Case 6, 
but their importance cannot be evaluated at 
this time. Case 3 is intermediate between 
Cases 2 and 6. 
ment 


In this instance, the base- 
membranes are accentuated and 
proteinacious material appears in the spaces 
between the capillary tufts. No increase in 
cellularity is apparent. 

In Case 7 there is very marked thickening 
of the basement membrane with PAS posi- 


Fig. 3 
Slight 


glomerular 


(Case 3).— 
thickening of 

basement 
membrane; reduced about 
8% from mag. X 1,000. 


Fig. 2 (Case 2).— 
Nearly normal glomerular 
basement membrane and 
cellularity ; reduced about 
8% from mag. X 1,000. 


tive material. The capillary loops are thick 
and rigid appearing, but there is no increase 
in glomerular cellularity. The appearance is 
similar to that described in lupus erythe- 
matosus (LE),* but this patient had no 
other findings suggestive of that diagnosis 
and had negative LE tests. Clinically he is 
unique because of rather severe hyperten- 
sion associated with a normal blood urea 
nitrogen. 
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Fig. 4 (Case 4).— 
Lobulation of glo- 
merulus and fusion of 
loops. Moderate increase 
in cellularity and thicken- 
ing of basement mem- 
brane; reduced about 8% 


from mag. X 1,000. 


In Cases 4 and 8, the findings are similar. 
Both show a marked increase in cellularity 
and thickening of the basement membranes. 
The capillary tufts are fused to form 
several lobules, each separated from another 
by a finger of intracapsular space. In Case 
8, a portion of an epithelial cresent is shown 
and several other glomeruli contained such 
structures. When compared with the other 
biopsy specimens, the changes in 4 and 8 
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suggest an early stage of chronic glomeru- 
lonephritis. 

It is difficult to compare Case 5 with the 
others. A peculiarity is the finding of a 
layer of epithelial cells lining fhe parietal 
layer of Bowman’s capsule. The basement 
membranes appear thickened with fusion 
of some capillary loops, and proteinacious 
material is spilled between some tufts, In- 
creased cellularity is apparent and some of 


Fig. 5 
Thickened 
basement membrane and 
fusion of Slight 
increase in cellularity. A 
layer of epithelial cells 
line parietal layer of 
Bowman’s capsule; re- 
duced about 8% from 
mag. > 1,000. 


(Case 5).— 


glomerular 


tufts. 
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the cell nuclei are unusual, taking a pale 
stain as do some nuclei of Case 2. This 
biopsy specimen came from the person who 
had received gold three months earlier, and 
it is possible that the somewhat unusual 
findings are related to that metal. 


In Case 1 biopsy was first obtained during 
an exacerbation after three years of therapy 
with prednisone. Again, no fibrotic, destruc- 


tive, or vascular changes were seen. Repeat 


Fig. 7 (Case 7).— 
Marked thickening of 
glomerular basement 
membrane and fusion of 
tufts; reduced about 8% 
from mag. X 1,000. 
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Fig. 6 (Case 6).— 
Increase in glomerular 
cellularity ; reduced about 


8% from mag. X 1,000. 


biopsies in Cases 2, 3, 5 and 8 showed no 
apparent morphological changes. 

Etiology.—The nephrotic syndrome has 
been associated with numerous different 
etiologies.* All these entities have been con- 
sidered in our patients, but efforts to es- 
tablish definite relationships have proven 
fruitless. 

Case 2 developed evidence of a nephrotic 
syndrome late in pregnancy but did not 
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show even transient blood pressure elevation 
to suggest preeclampsia. Her blood pressure 
was about 105/70 during that pregnancy 
and all during the disease. In this group 
of patients, she has been the only person 
continuously free of hypertension. 

Case 5 developed the nephrotic syndrome 
after receiving a total of 235 mg. of gold 
for severe rheumatoid arthritis. This pa- 
tient had the most striking nephritic mani- 
festations. After the last injection of gold, 
17 weeks elapsed during which time inten- 
sive British anti-lewisite (BAL) treatment 
failed to alter the manifestations of renal 
disease. It is possible that the syndrome in 
this case is in some way related to gold 
toxicity, but the relationship is in doubt. 
Cases in the literature? wherein nephrotic 
syndromes are ascribed to gold, are not 
sufficiently similar to our case to convince 
one that gold was the offending agent here. 
Other considerations were disseminated 
lupus erythematosus or amyloid disease, but 
additional clinical and laboratory evidence 
could not support either of these diagnoses. 

In the remaining six patients, the initial 
symptom was edema. Throat cultures and 
anti-streptolysin O (ASL) titers did not 
suggest any relationship to streptococcal in- 
fections. 
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Plan of Treatment.—After initial ex- 
amination and baseline studies were ob- 
tained, the patients were arbitrarily started 
on prednisone (Meticorten) 60 mg. per day 
in divided doses. 


The regimen was continued until diuresis 
was complete and urinary protein had de- 
creased to a minimum. One patient re- 
quired 52 days and another 37 days to meet 
these criteria, and no patient completed 
diuresis in less than 16 days. Unless 
edema was rapidly increasing or causing ex- 
cessive discomfort, sodium was not re- 
stricted. Potassium acetate, 3 gm. daily, was 
given in Case 1 but not in the others. 
Prophylactic antibiotics were not used 
routinely. 


At the completion of intensive prednisone 
therapy, the patients were started on an 
interrupted schedule of treatment with 
prednisone, being given 60 mg. per day in 
divided doses for the first three days of 
each week. Each month the dose was de- 
creased by 5 mg. a day in order that at the 


end of one year the patient would have 
finished his treatment program. 


In those cases in which relapse occured, 
as indicated by intensification of proteinuria 
and/or recurrence of edema, the dosage of 


Fig. 8 (Case 8).— 
Thickening of glomerular 
basement membrane. Fu- 
sion of tufts, epithelial 
crescent; reduced about 


8% from mag. X 1,000. 
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TasLe 2.—After Treatment 


Duration of 
Treatment 


wt. Onset Complete 
Diuresis, Diuresis, 
Weight Lb. Days Days 


57 


@Snoues 


RBC WBC 


0 
0 
0 
+ 
++ 


Choles- 
Alb/ _ terol 
Glob. Mg. % 


Protein 
Excretion 
Gm/Day 


Fat BUN 

Cast Bodies Mg. % 
4.0/2.1 

3.3/2.5 

4.5/2.8 

1.8/2.4 

2.9/1.9 

2.6/3.2 

2.9/2.9 

2.0/3.7 


+ 0-5 
++ 515 
+++ 15-25 
++++ greater than 25 


prednisone was increased at once to a 
sufficient level to restabilize the patient. 

Response to Treatment (Table 2).—A 
profuse diuresis occurred in each patient 
with weight loss ranging from 12 to 57 Ib. 
(average of 37 lb.). There was no signifi- 
cant change in the BUN except in patients 
5 and 8, in whom the BUN fell from 58 to 
14 mg. % and 24 to 13 mg. % respectively. 
There was a marked reduction in proteinuria 
but only two patients, Cases 1 and 3, 
had complete disappearance of proteinuria 
following treatment. Protemuria has subse- 
quently cleared in Case 2. Twenty-four- 
hour protein excretion in the remaining six 
patients ranged from 0.25 gm. to 4.2 gm. 
These patients exhibited no edema, however. 
There was a rise in the serum albumin 
from a range of 0.6 to 1.5 gm. to 2.0 to 
4.0 gm. Concomitantly, there was a marked 
reduction in the serum cholesterol from a 
pretreatment range of 480 to 1,030 mg. % 
to 170 to 360 mg. %. 

One month after the initial response to 
therapy, Case 4 returned in exacerbation 
and had only a small diuretic response in 
spite of massive prednisone therapy (250 
mg. daily). Edema was persistent and was 
associated with progressive nitrogen reten- 
tion and acidosis. Death occurred 12 
months after institution of steroid therapy. 

Case 5 returned following reappearance 
of edema and after re-treatment with 
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prednisone 60 mg. daily for 28 days, again 
diureses was produced with a net loss of 
38 Ib., but heavy albuminuria persists. 

The remaining six patients are edema- 
free and active. All but Case 2 exhibit some 
proteinuria from time to time. They are 
being maintained on a variety of doses of 
prednisone three consecutive days a week. 


Comment 


When renal biopsy shows nothing more 
than thickened basement membrane and/or 
increased cellularity, it appears that a trial 
of prednisone therapy is warranted. We 
have not treated patients showing destruc- 
tion of glomeruli or tubules. It is likely 
that electron microscopic studies of sections 
before and after therapy '® would have been 
of value in demonstrating changes in podo- 
cytes and basement membranes not visible 
by light microscopy. Nevertheless, it is 
clearly apparent that diuresis can often be 
induced patients without profound 
changes in the glomerular pathology as vis- 
ualized by light microscopy. 

Any conclusion as to the beneficial effects 
of this therapy must be drawn in the light 
of the natural history of the disease as it 
is characterized by exacerbations and remis- 
sions. However, with the exception of one 
person, all these patients had been continu- 
ously edematous for more than three months 
(averaging six months), supporting the im- 
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| Urine 
Case Race Age Sex 
24 360 0 
16 335 0 
24 128 4.2 
37 312 3.5 
20 228 14 
ae 31 240 4.2 
52 350 2.7 
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pression that the course of the disease was 
positively affected by steroid treatment. This 
is emphasized by the response of six pa- 
tients who are being maintained on various 
doses of steroid and remain edema-free. A 
consistent finding in these patients is the 
presence of birefringent fat bodies in the 
urine. This has been noted by other au- 
thors in patients with the nephrotic syn- 
drome.!| The prognostic significance of 
these abnormalities is still not clear, but 
their presence does not seem to be altered 
by steroid therapy. 


Summary and Conclusions 


Eight adults manifesting massive pro- 
teinuria, edema, and  hypoalbuminemia 
underwent intensive steroid therapy with 
diuresis to dryness in every case. 

All patients had severe edema (weight 
loss following treatment varied from 12 to 
57 lb.). Average daily protein excretion 
before treatment was 8.7 gm. per day. Pro- 
teinuria disappeared in only two patients. 
The remaining six, while still excreting only 
small quantities of protein, were edema-free. 
Serum albumin increased and cholesterol 
decreased markedly following treatment. 
The blood urea nitrogen remained essentially 
unchanged, except in one case where there 
was a marked reduction. 

The outstanding pathological lesion in six 
of these patients as shown by renal biopsy 
was thickening of the basement membrane. 
One had nearly normal biopsy findings. 

When renal biopsy in the adult nephrotic 
patient shows nearly normal glomeruli or 
generalized thickening of the basement 
membrane, it appears reasonable to institute 
a regimen of steroid treatment. This should 
be maintained until diuresis is complete and 
there has been a reduction in urinary protein 
to a minimal level. 

With the use of prednisone, 60 mg. per 
day, no serious complications occurred. 
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Moon facies appeared in four patients, and 
one patient developed acne. In no case was 
it necessary to discontinue therapy. 


The cholesterol studies were done in the labora- 
tory of Dr. John Forbes of the Department of 
Biochemistry, Medical College of Virginia. Dr. 
C. J. Szmal, Schering Corporation, Bloomfield, New 
Jersey, supplied the prednisone used in the treat- 
ment of these patients. 


U.S. Naval Hospital, Radioisotope Laboratory. 
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The Protean Manifestations of Histoplasmosis as 
Illustrated in Twenty-Three Cases 


CAPT. FRED G. CONRAD (MC), U.S.A.F.; SAMUEL SASLAW, M.D., Ph.D., and 


ROBERT J. ATWELL, M.D., Columbus, Ohio 


The Ohio State University Hospital and 
the Ohio Tuberculosis Hospital are adja- 
cent in location at the Ohio State Health 
Center. This arrangement has afforded the 
staff an excellent opportunity to study both 
chronic and acute pulmonary disease prob- 
both Of particular 
interest to us has been the protean manifes- 


lems at institutions. 


tations of histoplasmosis. Since a previous 
report! from this institution, we have en- 
countered 29 additional cases which re- 
quired hospitalization; this is exclusive of 
many more seen on an outpatient basis. It 
is the purpose of this paper to describe 23 
of these patients (6 from the Ohio Tuber- 
culosis Hospital and 17 from University 
Hospital) who presented diagnostic prob- 
lems with a variety of manifestations. 


Report of Cases 


Case 1.—A 26-year-old white man from Zanes- 
ville, Ohio, was admitted to Ohio Tuberculosis 
Hospital on June 5, 1952, with a one-year history 
of easy fatigability, weight loss, chest pain, chills, 
fever, a cough productive of one-half cup of dark 
green sputum per day, and two recent episodes 
of hemoptysis. 

Physical examination showed a temperature of 
100 F and generalized lymphadenopathy. The 
lungs biapical dullness and diminished 
breath sounds but no rales. 

Laboratory data revealed a normal hemogram. 
Tuberculin and histoplasmin skin tests were posi- 
tive. A chest film (Fig. 1) showed multiple cavi- 
tary disease. Fifteen sputa, six blood cultures, a 
bone marrow, and a bronchoscopy with bronchial 
washings were all negative for acid-fast bacilli and 
fungi. The histoplasmin collodion agglutination 


showed 
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test ** was positive at 1:10 dilution. A pulmonary 
biopsy revealed a thick-walled cavity. No organ- 
isms could be seen by special stains and cultures of 
the material showed no growth. 

The patient was treated with streptomycin 
therapy without change in signs or symptoms. He 
was discharged after four months with no specific 
diagnosis and was followed as an outpatient. Six 
months later he had an episode of hemoptysis, at 
which time his sputum grew out Histoplasma cap- 
sulatum. Thus the patient was advised to continue 
on modified rest at home. Although he has been 
working, and asymptomatic for the past four years, 
an x-ray in 1957 still showed evidence of a per- 
sistent cavity. 

Comment.—The course of disease in this 
patient was one of a chronic, slowly debili- 
tating infection, similar to that seen in 
tuberculosis. In fact, the presence of cavi- 
tating disease, chronic granulomata, and 
hemoptysis led to this patient’s being placed 
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in a tuberculosis hospital and receiving anti- 
tuberculosis therapy until a cultural diag- 
nosis of histoplasmosis was established. 


Case 2.—A 46-year-old white man, a farmer 
from Fairfield County, Ohio, was admitted to 
Ohio Tuberculosis Hospital on April 13, 1953, 
with a 17-year history of right pleuritic pain. A 
chest film four years prior to admission had shown 
bilateral cavitary disease, and the patient had been 
admitted to a local tuberculosis sanatorium where 
sputa and gastric cultures for acid-fast bacilli 
were repeatedly negative. The patient signed out 
against advice but evidently did fairly well until 
two months prior to admission to this hospital, 
when he had an exacerbation of symptoms with 
fever, chills, dyspnea, easy fatigability, and a 
cough productive of thick green sputum. 

Physical examination showed diminished breath 
sounds in both lower lobes and absent breath 
sounds in the left upper lobe. No rales were 
present. 

Laboratory data revealed a normal hemogram. 
Tuberculin and histoplasmin skin tests were posi- 
tive. The collodion agglutinations were positive at 
1:80 on April 20, 1953, and 1:320 dilution on 
May 27, 1953. Sputa were positive for H. capsula- 
tum on two occasions. An x-ray of the chest 
(Fig. 2) revealed left upper-lobe cavitation. 


The patient was treated with aerosols and ata- 


brine** without any improvement of symptoms. 
He was discharged on a program of prolonged 


bed rest at home. The patient has not returned 
to our clinic, and when he moved to another state 


Figure 2 
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Figure 3 


he was lost to our study. Thus, it is not known 
what his eventual course represented. 

Comment.—This case illustrates both a 
chronic, slowly debilitating course of histo- 
plasmosis and the mild remissions and 
exacerbations which are occasionally seen. 
Here again several admissions to tubercu- 
losis hospitals occurred until histoplasmosis 
was proved. 

Case 3.—A 60-year-old white man from Colum- 
bus, Ohio, was admitted to the Thoracic Surgery 
Service of University Hospital on Jan. 5, 1954, 
with a 10-week history of cough productive of 
dark-green sputum and mild anorexia. Past history 
is significant in that he had a tuberculous kidney 
removed 22 years before admission. 

Physical examination was not remarkable. Lab- 
oratory data revealed a normal hemogram. A 
chest film revealed a large cavity in the right apex 
with diffuse infiltration (Fig. 3). No histoplasmin 
skin test was done at this time. P.P.D. was 
strongly positive. 

The patient was treated with aerosols, penicillin, 
and streptomycin and underwent a right upper 
lobectomy after one week. ,.The pathologist’s diag- 
nosis was fibrocaseous tuberculosis, but the tissue 
culture grew H. capsulatum. The patient did 
poorly postoperatively. The lung would not re- 
expand, and he finally required a tailoring thora- 
coplasty. 

The patient was readmitted one year later with 
symptoms of dyspnea and a persistent productive 
cough. A chest film at this time showed a cavity 
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in the opposite or left upper lobe associated with 
multiple granulomata of the left lung (Fig. 4). 
He received no therapy and was shortly discharged 
to continue a program of rest at home. 

The patient’s last admission was in January, 
1958, at which time he had a persistent cough, 
shortness of breath, and thick yellow sputum. Col- 
lodion agglutination and yeast phase complement 
fixation’ were both negative at this time. A 
chest film showed only old fibrotic reaction. No 
cavities were present. 

Comment.—This patient had a chronic 
pulmonary disease for three years with the 
development of bilateral cavities. On a pro- 
gram of surgery, symptomatic therapy, and 
moderate rest he closed his remaining cavity 
and shows no new disease at the present 
time. He still has a chronic productive 
cough. 

Cast 4.—A 34-year-old white woman was ad- 
mitted to University Hospital for the first time 
in March, 1949, with a two-year history of per- 
sistent cough productive of both clear and yellow 
These symp- 
toms started shortly after a pregnancy. Bronchos- 


sputum and occasional hemoptysis. 


copy and biopsy revealed an adenocarcinoma, and 
the patient underwent a right middle and lower 
lobectomy. The patient subsequently continued to 
do poorly and required several more admissions for 
dyspnea, chronic cough, weight loss, and recurrent 
pneumonitis. In April, 1951, a pulmonary biopsy 
revealed a granulomatous lesion, probably tuber- 
culosis. All cultures and histoplasmin and_tuber- 
culin skin tests at that time were reported as 


Figure 4 
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negative, but she was treated with streptomycin. 

Subsequent admissions showed bronchiectasis, 
chronic pneumonitis, and a cavitary lesion in the 
left lower lobe. In March, 1954, she underwent 
a segmental resection of the posterior and lateral 
basal segments of the left lower lobe. Again the 
biopsy was reported as tuberculosis, but cultures 
of the sputum and tissue grew H. capsulatum. 
She received no specific therapy. 

Three years later, in December, 1957, the patient 
was readmitted. At this time she had lost 25 
Ib. from her normal weight, had marked dyspnea 
on exertion, and persistent cough with occasional 
hemoptysis. 

Physical examination showed generalized lym- 
phadenopathy and moderate hepatomegaly and 
splenomegaly. The lungs showed decreased breath 
sounds in the right lung and diffuse bilateral fine 
rales. 

The laboratory data revealed normal blood 
chemistries and hemogram. The histoplasmin skin 
test was positive. Three sputa and one gastric 
culture were positive for H. capsulatum. The 
collodion agglutination was positive at 1:40, and 
the yeast phase complement fixation was positive 
at 1:80. 

The patient was started on amphotericin B in 
dosage of 0.2 mg/kg. intravenously, slowly in- 
creasing the dosage to 1.0 mg/kg. over a one- 
week period. She was unable to tolerate this dose 
level and had to be maintained at 0.7 mg/kg. per 
day. She received a total of 705 mg. over a four- 
week course of therapy. She had shaking chills 
and spiking temperatures with almost each ad- 
ministration, and several days of therapy had to 
be discontinued because of the severity of the reac- 
tion and increasing blood urea nitrogen. The patient 
was discharged after 34 hospital days. She con- 
tinued to do poorly and has since died at home. 

Comment.—This patient represents an 
example of a difficult diagnostic problem in 
pulmonary disease. First, she represented 
early and successfully treated carcinoma 
followed by chronic pulmonary sequelae. 
This was subsequently proved to be histo- 
plasmosis, although tuberculosis and_ sar- 
coidosis had to be considered. She 
represents a poor response to amphoter- 
icin B therapy in that her disease continued 
to progress. She became incapacitated be- 
cause of pulmonary insufficiency and died 
on March 30, 1959. 


Case 5.—A 38-year-old white man from Zanes- 
ville, Ohio, was admitted to Ohio Tuberculosis 
Hospital on June 11, 1954, with a 10-year history 
of cough productive of several tablespoons of thick 
green sputum each day. Six months prior to ad- 
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mission he developed easy fatigability, dyspnea on 
exertion, 16-lb. weight loss, evening fevers to 102 F 
and was unable to work. 

Physical examination showed a left chest lag 
with inspiration. There were diminished breath 
sounds at both bases with coarse rhonchi and oc- 
casional rales. 

Laboratory data revealed a normal hemogram. 
The histoplasmin skin test was positive and the 
P.P.D. (both first strength and second strength), 
plus an old tuberculin 1 :100 was negative. Nine sputa 
for acid-fast bacilli and twelve fungus cultures 
were negative. Bronchoscopy, scalene node biopsy, 
six gastrics, and a bone-marrow culture: all failed 
to reveal fungi. The collodion agglutination was 
positive at 1:80 dilution, and the complement 
fixation was positive at 1:640 dilution. A chest 
film (Fig. 5) revealed biapical disease with infil- 
tration and cavitation. 

It was felt that the high serologic titers were 
sufficient to establish a diagnosis of histoplasmosis, 
so the patient was discharged without further 
study. He was subsequently admitted to another 
hospital where a left upper lobectomy was ac- 
complished and H. capsulatum was cultured from 
the tissue. 


Comment.—This case again _ illustrates 
the chronic nature of histoplasmosis and 
the difficulty at times in trying to establish 
a diagnosis. Although a negative serologic 
test in chronic’? or cavitary disease does 
not rule out histoplasmosis, a positive test 
should increase the index of suspicion. In 
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this case the subsequent isolation of H. cap- 
sulatum rewarded the significance attached 
to the serologic finding. 

Case 6.—A 28-year-old white woman from Mt. 
Vernon, Ohio, was admitted to University Hospital 
on April 7, 1954, with a low-grade fever ‘of one 
month’s duration. 

The patient was six weeks postpartum. Ten days 
after delivery she had the onset of chills, fever, 
frontal headache, and diffuse myalgia, which was 
diagnosed as influenza. These symptoms progressed 
over a one-week period, and she was hospitalized 
locally and treated with penicillin and streptomycin 
without improvement. She was then started on 
cortisone with lysis of the fever, but her symptoms 
persisted. She steadily became worse and was re- 
ferred to University Hospital for further studies. 
All cultures prior to admission were negative. 

Physical examination showed a temperature of 
101.4 F. She had shallow ulceration on the soft 
palate and lateral borders of her tongue. The 
spleen was palpated 4 cm. below the left costal 
border. The lungs were not remarkable, and the 
liver was not palpated. 


Laboratory data revealed a normal hemoglobin, 
but there was a leukopenia of 3,500 white blood 
cells. A chest film showed a diffuse fine nodularity. 
The histoplasmin collodion agglutination was posi- 
tive to 1:80 dilution and the histoplasma comple- 
ment fixation was positive to 1:1,280 dilution. 
Blood and bone-marrow cultures grew H. cap- 
sulatum. 

The patient’s course was progressively downhill. 
She developed palpable hepatomegaly on the 20th 
hospital day and by the 60th day it was 7 cm. 
below the right costal border. She remained febrile 
with occasional spiking temperatures to 106 F. 
She was treated with quinacrine (Atabrine) and 
intravenous nystatin (Mycostatin*), but therapy 
was discontinued when she developed a Herx- 
heimer-like reaction after each dose of nystatin. 
She remained semicomatose and died on the 69th 
hospital day. 

Postmortem examination revealed numerous (6 
mm.) shallow ulcerations on the tongue, labia 
majora, at the mucocutaneous junction of the anus, 
and throughout the gastrointestinal tract. The lungs, 
spleen, liver, and kidneys were studded swith num- 
erous small (7 mm.) mottled, yellow, raised 
granulomata which, on microscopic examination, 
revealed numerous H. capsulatum. 


Comment.—This patient exhibited fulmi- 
nating disseminated histoplasmosis. She 
was overwhelmed by the infection, had a 
truly septic course, and was extremely 
toxic as manifested by the prolonged semi- 
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comatose state. Cortisone, previously ad- 
ministered, was effective in making the 
patient afebrile but may well have fur- 
thered the dissemination. The ineffective- 
ness and toxicity of intravenous nystatin 
was most discomforting. 

Case 7.—A 33-year-old white man, an engraver 
from Fairfield County, Ohio, was admitted to 
University Hospital on Oct. 12, 1956, with a right 
lower lobe pneumonia. 

The patient had a four-year history of Hodg- 
kin’s disease for which he had been treated with 
one of the nitrogen mustards, chlorambucil, irra- 
diation to cervical nodes and had been receiving 
15 mg. of prednisone each day for 15 months. In 
September, 1956, he developed a cough productive 
of purulent sputum and fever. A chest film re- 
vealed a right lower lobe pneumonia, He was 
treated with tetracycline and discharged on tetra- 
cycline and prednisone after 10 days. He con- 
cough, had a low-grade fever, 
and readmitted for recurrent 
pneumonia on the above date. 


tinued to was 


dyspneic, was 

Physical examination showed a temperature of 
101.5 F. The right lung was dull to percussion in 
the posterior lower lobe. There was also decreased 
vocal fremitus and decreased breath sounds in this 
P.P.D. (second strength) and histoplasmin 
The collodion agglutina- 


area. 
skin tests were negative 
tion was positive at 1:20 dilution. 

The patient did very poorly. He was cyanotic 
and had evidence of bronchial obstruction. Bron- 
choscopy removed a thick, tenacious, hemorrhagic 


plug which cultured H. capsulatum. In spite of 


Figure 6 


aerosols and antibiotics he continued to have a 
massive consolidation of the right middle and lower 
lobes (Fig. 6). He had a spiking febrile course, 
became more cyanotic and dyspneic, and died after 
a 10-day hospitalization. At autopsy, the right 
lung weighed 1,100 gm. and showed acute broncho- 
pneumonia with bacterial colonies and fibrotic re- 
action. The left lung weighed 630 gm. and showed 
essentially the same picture. No granulomata were 
seen in the lungs. 

The spleen weighed 550 gm. and contained nu- 
merous granulomata with many multinucleated 
giant cells. These granulomata were morphologi- 
cally distinct and different from the Hodgkins 
granulomata found in the cervical and mediastinal 
lymph nodes. 

Comment.—We feel that this case repre- 
sents an example of histoplasmosis as an 
opportunist, occurring in a patient who had 
the combination of chronic debilitating dis- 
‘ase, prolonged antibiotics, steroid 
therapy. 

Case 8.—A 45-year-old white man, a sheet metal 
worker from Zanesville, Ohio, was admitted to the 
Thoracic Surgery Service of University Hospital 
on June 12, 1954, with a three-week history of 
nonproductive cough, malaise, and weakness. The 
patient had also been anorectic and had a _ 5-lb. 
weight loss. 

Physical examination was not remarkable. 

Laboratory data revealed a normal hemogram. 
A P.P.D. (second strength) was negative, and the 
histoplasmin skin test was positive. The collodion 
agglutination and complement fixation were posi- 
tive at 1:80 dilution. An x-ray of the chest re- 
vealed a 3X7 cm. soft tissue mass at the left hilum 
(Fig. 7). Cultures of six sputa, three gastric 
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washings, one blood and one bronchial washing 
were negative. On the seventh hospital day a 
pulmonary resection was accomplished. The speci- 
men showed Langhans’ giant cells, epithelioid and 
lymphocytic cellular infiltration, and central ne- 
crosis. Cultures of the specimen grew H. capsula- 
tum. The patient did well postoperatively and was 
discharged asymptomatic. 

Comment.—This case is an example of 
the type of lesion that does well with sur- 
gery. The disease was localized to one 
area, and, at the time of surgery, there was 
no evidence of disease in the contralateral 
lung. A follow-up of this patient has shown 
him to be feeling very well. He has full- 
time employment, and a recent chest film 
has shown no recurrence of disease. 

Cast 9—A 39-year-old white man, a farmer 
from Manchester, Ohio, was admitted to Ohio 
Tuberculosis Hospital on June 22, 1954, with a 
one-month history of “pneumonia” characterized by 
a cough productive of moderate amounts of thick 
green sputum, right-sided pleuritic pain, and low- 
grade fever. 

A physical examination showed right upper lobe 
dullness with moderately coarse rales. 

Laboratory data revealed a normal hemogram. 
The histoplasmin skin test was positive, but the 
old tuberculin 1:100 was negative. No histoplasma 
serologies were done. Ten sputa for acid-fast 
bacilli and three for fungi were negative. Bron- 


chial washings, gastric washings, and a_ bone- 


marrow sample were all negative on culture. A 
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chest x-ray revealed fibrocaseous infiltration of 
the right upper lobe with honeycombing (Fig. 8). 

Two weeks after admission, cultures from the 
referring hospital were reported as positive for 
acid-fast bacilli, and the patient was started on 
streptomycin and aminosalicylic acid. All cultures 
at our hospital remained negative. Two months 
after admission he underwent a right upper lobe 
resection. The specimen showed a_ widespread 
necrotizing granuloma with caseation and Lang- 
hans’ giant cells. On culture, the tissue grew H. 
capsulatum but no acid-fast bacilli. The patient did 
well after surgery and, at present, is in good 
health and actively farming. 

Comment.—This case is an example of 
the acute flu-like syndrome which occasion- 
ally progresses to a pneumonitis. The sys- 
temic manifestations are usually mild and 
consist of fever, weakness, and anorexia. 
This is probably the most common type of 
symptomatic histoplasmosis and is usually 
described during sporadic epidemic out- 
breaks.°"! We are unable to explain why 
the referring hospital was able to culture 
Mycobacterium 
were not. 


tuberculosis whereas we 
It is possible that this patient 
had both active tuberculosis and histoplas- 
mosis, and our therapy inhibited the tuber- 
culosis cultures from the 


biopsy tissue. 


specimen of 


Case 10.—A 5-year-old white boy from Urbana, 
Ohio, was admitted to University Hospital on Jan. 
5, 1955, with a one-month history of anorexia, 
fever, and a nonproductive cough. 

The patient lived on a chicken farm and had 
been very well until five weeks before admission 
when he developed a rhinorrhea, cough, chills, 
fever, and malaise. The upper respiratory symp- 
toms cleared, but he remained tired and anorectic 
with a persistent dry cough and temperatures 
ranging up to 105 F. He was treated with anti- 
biotics without any change in symptoms. 

Physical examination was not remarkable ex- 
cept for a temperature of 104 F. 

Laboratory data revealed a normal hemogram. 
The collodion agglutination was positive at 1:80 
dilution, and the complement fixation was positive 
at 1:1280 dilution. Bone-marrow and blood cultures 
grew H. capsulatum. A chest film revealed miliary 
densities throughout both lung fields (Fig. 9). 
The histoplasmin skin test was positive and P.P.D. 
(second strength) was negative. The patient was 
treated symptomatically and discharged, much im- 
proved, after 18 days. On subsequent follow-up, 
two months later, he was asymptomatic. More 
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Figure 9 


recent examination indicates complete recovery 
without evidence of disease. 

The patient’s two-year-old sibling was admitted 
to University Hospital in January, 1955, with sim- 
ilar symptoms and identical x-ray findings. Her 
complement fixation was positive at 1:1280 dilu- 
tion. The parents were both asymptomatic but had 
significant serologic titers. The mother had a com- 
plement fixation of 1:80, and the father was posi- 
tive at 1:160. A playmate of the children also 
had persistent flu-like symptoms but was not avail- 
able for study. 

Comment.—These cases represent an ex- 
ample of a small epidemic of histoplasmosis 
occurring on a chicken farm. As mentioned 
in the previous case, epidemic histoplasmo- 
sis often presents as a prolonged flu-like 


catarrh which may completely resolve after 


several months. The above patient and his 


sister were referred to us as cases of 


miliary tuberculosis. 

Case 11.—A 
Ashley, Ohio, was admitted to the University Hos- 
pital in March, 1958, with a three-day history of 
hematochezia and melena. 


74-year-old white woman from 


The patient developed an upper respiratory in- 
fection in August, 1957, with a persistent cough 
productive of clear sputum, daily afternoon fever, 
weight loss, anorexia, and easy fatigability. She 
was treated with several broad spectrum antibiotics 
without any change in symptoms. In February, 
1958, histoplasma serologic studies revealed a collo- 
dion agglutination titer of 1:320 and a yeast phase 
complement fixation titer of 1:5120. The patient 
was treated with bed rest, but again the symptoms 
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persisted until she was admitted with the history 
of acute hematochezia. 

Physical examination revealed a temperature of 
101 F. There was no lymphadenopathy noi ed. The 
lungs fine, crackling 
rales. The liver was palpated 3 cm. below the right 
costal border. The spleen was not enlarged. 

Laboratory data revealed a white blood cell count 
of 4,300, hemoglobin 7.0 gm. %, and hematocrit of 
23%. Stool guaiac tests were consistently positive. 
X-ray studies of the entire gastrointestinal tract 
plus sigmoidoscopy and esophagoscopy were un- 
successful in revealing any lesion which could be 
bleeding. Histoplasma serologies were consistently 
positive in high titer. A sputum culture was posi- 
tive for H. capsulatum. 


showed occasional basilar 


the attending staff 
that this patient reflected systemic histoplasmosis 


It was the impression of 


and probably had gastrointestinal ulcerations simi- 
lar to those originally described by Darling. 
She was treated with daily amphotericin B, intra- 
The initial 
dose was 0.1 mg/kg., slowly increasing to a maxi- 
mum dosage of 1.0 mg/kg. She received a total 
dosage of 788 mg. over a 21-day period. During 
the period of administration, the blood urea nitro- 
gen rose from 18 mg. % to 34 mg. % and then re- 
turned to 14 mg. % after stopping the drug. Each 


venously, over a_ three-week period. 


administration was followed by chills and spiking 
fever and frequently by nausea and vomiting. 
During her last week of hospitalization she re- 
mained afebrile. The patient was discharged 

asymptomatic on the 47th hospital day. 
Comment.—This_ patient is most in- 
teresting in that her hospitalization was 
precipitated by extensive gastrointestinal 
hemorrhage, probably due to systemic his- 
Vol. 
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toplasmosis. Although it is well known that 
these patients develop gastrointestinal ulcer- 
ations, they rarely present with melena. 
This patient also represents one of two 
patients whom we have treated with am- 
photericin B and illustrates the difficulty 
in administering this drug. We feel that 
amphotericin B may have helped this pa- 
tient, as contrasted to patient No. 4 who 
has since died. 

Case 12—A_ 53-year-old white farmer from 
Ashley, Ohio, was admitted to Ohio Tuberculosis 
Hospital on April 10, 1956, with a 16-month his- 
tory of weakness, easy fatigability, and a cough 
productive of large amounts of yellow-green spu- 
tum. On the basis of x-rays and multiple positive 
sputum examinations one year previously, the pa- 
tient had been treated with isoniazid and strepto- 
mycin, While on this therapy, his chest findings 
progressively worsened and his sputum increased 
in quantity. He was referred for pulmonary re- 
section. 

Physical examination was not remarkable. 

Laboratory data revealed a normal hemogram. 
Tuberculin and histoplasmin skin tests were posi- 
tive. A chest film revealed fibrocalcific infiltration 
and left upper lobe atelectasis (Fig. 10). 

The patient underwent a resection of the left 
upper lobe. The specimen showed a cavity with 
mucopurulent exudate partially lined by epithelium. 
Acid-fast stains were negative, but a periodic acid- 
Schiff stain revealed typical H. capsulatum. Cul- 


Figure 10 


Conrad et al. 


tures of the tissue were negative for H. capsulatum 
but grew M. tuberculosis. 

Comment.—This case is a good example 
of the coexistence of histoplasmosis and 
tuberculosis. It also illustrates the possi- 
bility that one may not culture H. capsu- 
latum even when it is sufficiently abundant 
to be seen microscopically. 

Case 13.—A_ 24-year-old white woman from 
Kansas City, Kansas, was admitted to the Uni- 
versity Hospital in April, 1957, with a four-month 
history of easy fatigability, dyspnea, and anorexia. 
She had three episodes of epistaxis during the 
week before For two days she had 
noted petechiae, and moderately 
severe frontal headaches. Past history is interest- 
ing in that she was suspected of having histoplas- 
mosis during a febrile illness in 1953 in a Kansas 
City Hospital. 

Physical examination was significant in that she 
was very pale, had numerous petechiae and ec- 
chymoses, and several flame-shaped hemorrhages 
in the optic fundi. 

Laboratory data revealed a hemoglobin of 5.3 
gm. %, white blood cell count of 2,900, platelet 
count of 5,700, and 9.2% reticulocytes. A supra- 
vital bone-marrow examination showed myeloid and 
erythroid hyperplasia with a marked left shift. 
Numerous macrophages contained organisms lu-3p 
in diameter which were morphologically compatible 
with H. capsulatum. A chest film was not  re- 
markable. Histoplasmin skin test was negative at 
24 hours. No serologic studies were accomplished. 

The patient was thought to represent a typical 
case of hypersplenism, possibly due to histoplas- 
mosis, 


admission. 


easy bruising, 


She was being prepared for splenectomy 
but on the fourth hospital day she suddenly de- 
veloped a severe headache, progressed to a right 
hemiplegia and died. 

Postmortem examination revealed miliary granu- 
lomata throughout the lungs, spleen, and lymph 
nodes. Microscopically, these granulomata showed 
Langhans’ giant cells, caseous necrosis, and nu- 
merous organisms typical of H. capsulatum. Cul- 
ture of the spleen, lung, and bone marrow grew 
neither acid-fast organisms nor fungi. The 
immediate cause of death had been a massive intra- 
cerebral hemorrhage secondary to the thrombo- 
cytopenia. 

Comment.—This case represents dissemi- 
nated histoplasmosis presenting with the 


unusual complication of hypersplenism. 

14—A_ 33-year-old white man, a_ store- 
keeper from Hebron, Ohio, was admitted to Uni- 
versity Hospital on Nov. 12, 1956, with a two-week 
history of fatigue and multiple arthralgias. These 
symptoms came on shortly after the patient had 
thoroughly cleaned a dusty store. 
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Physical examination was not remarkable. 

Laboratory data revealed a normal hemogram. 
An x-ray of the chest showed pleural thickening 
at the left costophrenic angle. A liver biopsy was 
accomplished and interpreted by the pathologists 
as representing sarcoidosis. Since the histoplas- 
min and P.P.D. skin tests were strongly positive, 
further studies were undertaken. Serologic studies 
for histoplasmosis were done; the collodion ag- 
glutination was positive at 1:1280 dilutions, and 
the complement fixation was 1 :640 
Cultures of the liver, blood, and bone 


positive at 
dilutions. 
marrow were unrewarding. The patient was dis- 
charged on modified activity at 
back to work in three weeks and has since regained 
full strength and activity without any evidence of 


home. He was 


activity of the disease. 

Comment.—This patient is interesting in 
that his serologic titers were extremely high 
very mild. 


and yet his were 


He is also interesting as an example of 


symptoms 


systemic histoplasmosis, achieving complete 
recovery with a program of rest alone. The 
difficulty of the various 
granulomata by microscopic sections alone 
This patient was 


distinguishing 


should be emphasized. 
initially diagnosed as having sarcoidosis on 
the basis of the granulomata seen in the 
liver biopsy specimen. 

Case 15.—A four-year-old white boy from Dan- 
ville, Ohio, was admitted to University Hospital 
on Oct. 2, 1955, with a two-week history of spik- 
ing fever to 105 F and a persistent nonproductive 
cough. A™chest film at his local hospital showed 
bilateral diffuse nodularity. He was treated with 
penicillin without improvement and then referred 
to University Hospital for pulmonary biopsy. The 
patient lived on a farm, and his family raised 
chickens. 

Physical examination showed an admission tem- 
of 102 F. He had generalized shotty 
The liver was palpated 2 cm. below 


perature 
adenopathy. 
the right costal border, and the spleen was felt 
3 cm. below the left costal border. 

Laboratory data revealed a normal hemogram. 
The collodion agglutination was positive at 1 :640 
dilution, and the complement fixation was positive 
at 1:80 dilution. Histoplasmin skin test was posi- 
tive, and a P.P.D. (second strength) was nega- 
tive. 

The patient was treated symptomatically, and 
his fever gradually lysed over a one-week period. 
He remained afebrile thereafter and was discharged 
without a pulmonary biopsy. 

Comment.—This patient is a typical ex- 
ample of the acute phase of histoplasmosis 
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with diffuse pulmonary involvement. The 
collodion agglutination test is very valuable 
in these cases because it becomes signifi- 
cantly positive after about one week of 
symptoms. It proved important in this 
instance in that it negated the necessity of 
a pulmonary biopsy to establish a diagnosis. 

Case 16.—A 5l-year-old Negro janitor from 
Columbus, Ohio, was admitted to University Hos- 
pital on April 10, 1956, with a four-month history 
of abdominal fatigability, and 
Three months before admission he 


discomfort, easy 
night sweats. 
developed a cough productive of a thick yellow 
sputum. He had a 20-lb. weight loss and became 
too weak to continue his work. 

Physical 
larged nontender cervical lymphadenopathy. There 
were fine crackling rales bilaterally at the lung 
bases. 


examination showed moderately en- 


Laboratory data revealed a normal hemogram. 
The tuberculin and histoplasmin skin tests were 
positive. The collodion agglutination was positive 
at 1:40 dilution, and the complement fixation was 
positive through the 1:160 dilution. Cultures of 
the sputa, blood, and bone marrow were not re- 
markable. 

Comment.—This patient had a_ four- 
month history of symptoms, and, with both 
serologic tests being positive, it was felt 
that there was sufficient evidence to diag- 
nose the disease as histoplasmosis. 

Case 17.—An 11-year-old white boy from Win- 
terset, Ohio, was seen on May 29, 1957, with a 
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long history of frequent upper respiratory infec- 
tions, two episodes of pneumonia, and a persistent 
nonproductive cough for several years. 

Physical examination was not remarkable. 

Laboratory data revealed a normal hemogram. 
A chest film showed considerable mediastinal and 
hilar adenopathy with partial atelectasis of the 
right middle lobe (Fig. 11). The collodion agglu- 
tination was positive at 1:20 dilution, and the com- 
plement fixation was positive to 1:160 dilution. 
The patient was started on a program of pro- 
longed rest at home. 

Comment.—This case is an example of 
chronic, mild, but slowly debilitating, histo- 
plasmosis which may be suspected by the 
application of serologic methods. 

Case 18—A_ 66-year-old white farmer from 
Marysville, Ohio, was admitted to Ohio Tubercu- 
losis Hospital on July 9, 1955, with a four-day 
history of acute abdominal pain with signs and 
symptoms of intestinal obstruction. He had been 
admitted to a local hospital where a preliminary 
chest film showed lesions compatible with  pul- 
monary tuberculosis, hence he was referred here 
for his abdominal surgery. He gave no history of 
respiratory symptoms. 

Physical examination of the chest showed evi- 
dence of pulmonary emphysema. His abdomen was 
tense, distended, tender, and silent. 

Laboratory data revealed a normal hemogram. 
Tuberculin and histoplasmin skin tests were posi- 
tive. A chest film showed fibrocaseous and cavi- 
tary disease of the upper two-thirds of the lung 
fields bilaterally (Fig. 12). A flat plate of the 
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abdomen showed evidence of small bowel obstruc- 
tion. 

The patient was prepared with gastric suction, 
intravenous hydration, and antituberculosis drug 
therapy. An exploratory laparotomy 36 hours 
after admission revealed band adhesions which 
cut. The patient had an uneventful post- 
operative course. 

Further studies postoperatively revealed a histo- 
plasma complement fixation titer of 1:320. The 
collodion agglutination was positive at 1:10 dilu- 
tion. Nine sputa were negative for acid-fast 
bacilli and H. capsulatum, The antituberculous 
therapy was discontinued, and he was discharged 
without specific therapy. 

Comment.—This case illustrates the in- 
dolent nature that histoplasmosis can as- 
sume. The patient had extensive bilateral 
pulmonary disease but was asymptomatic. 
The disease was discovered by a routine 
admission x-ray. Again, the value of the 
histoplasma demonstrated. 
We were able to stop the planned long-term 
antituberculous therapy and recommend 
prolonged bed rest. At present the patient 
has resumed his farm work and feels well 
except for a chronic nonproductive cough 
and persistent anemia. 

19.—A 3-year-old girl was admitted to 
University Hospital on Dec. 9, 1952, with a one- 
week history of irritability, rhinorrhea, occasional 
cough, and fever up to 105 F. 


were 


serologies is 


Physical examination showed a temperature of 
102.8 F, pulse rate of 120, and respiratory rate of 
64 per minute. The patient was severely and acutely 
ill and very dyspneic. She had generalized lymphad- 
enopathy. The liver was palpated 4 cm. below the 
right costal border. 

Laboratory data revealed a normal hemogram. 
The histoplasmin skin test was positive and a 
P.P.D. (second strength) was negative. The col- 
lodion agglutination was positive at 1:80 dilution. 
A chest film revealed bronchopneumonia and hilar 
adenopathy. Sputum cultures grew no pathogenic 
bacteria, acid-fast organisms or H. capsulatum. 

The patient initially was started on penicillin, 
but, after the serologic titer became known, the 
antibiotic was stopped and she was treated sympto- 
matically. The fever gradually lysed over a six- 
day period. Her symptoms regressed and she was 
discharged much improved. 


Comment.—This patient is an example 


of histoplasma pneumonitis, which is a 
more severe manifestation of the acute flu- 
like syndrome described in several of the 
above cases. This manifestation of histo- 
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plasmosis is frequently seen in young chil- 
dren in this area. 

Case 20.—A 25-year white man from Crestline, 
Ohio, was admitted to University Hospital on Feb. 
24, 1955, with a three-month history of cough 
and chronic fatigue. 

Shortly after cleaning out his chicken coops, the 
patient had the sudden onset of easy fatigability, 
anorexia, afternoon sweats, low-grade fever, and 
a cough productive of thick yellow sputum. He 
lost 25 Ib. during the course of his illness and 
was admitted because he no longer was able to do 
his farm work. 

Physical examination was not remarkable. 

Laboratory data revealed a normal hemogram. 
The histoplasmin skin test was positive and P.P.D. 
The collodion 
agglutination was positive at 1:10 dilution, and the 


(second strength) was negative. 
complement fixation was positive at 1:80 dilution. 
A chest film showed an infiltrative lesion in the 
left upper lobe with possible cavitation (Fig. 13). 
Sputa, blood, and bone-marrow cultures were not 
remarkable. The patient was discharged without 
specific medication 

Comment.—This case is included as an- 
other example of the relationship of chick- 
ens to acute histoplasmosis. This has been 
*11 and several of 
our cases showed a striking relationship. 
21.—A white woman from 
Winterset, Ohio, was admitted to University Hos- 
pital on Nov. 11, 1954, with a one-year history of 
afternoon 


reported in the literature, 


CASE 39-year-old 


sweats. 
The patient had cleaned out a chicken coop about 
afterward 

On 


a year before admission and_ shortly 


developed a severe nonproductive cough two 


Figure 13 
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occasions she had small amounts of hemoptysis. 
She had frequent chilly sensations, sweats and 
temperature up to 102 F. She became anorectic, 
weak, and, five months before admission, she noted 


She had lost 35 Ib. in 
weight during her illness. 

Physical examination showed numerous rales and 
rhonchi, bilaterally throughout both lung fields. 

Laboratory data revealed a normal hemogram. 
The histoplasmin skin test was strongly positive 
and P.P.D. (second strength) was negative. The 
collodion agglutination was positive at 1:40 dilu- 
tion, and the complement fixation was positive at 
1:80 dilution. An x-ray of the chest showed 
miliary lesions in both lung fields (Fig. 14). 

Comment.—This patient started with the 
acute flu-like syndrome often associated 
with chicken coop exposure, but she main- 
tained a_ chronic with persistent 
Since discharge, she re- 
gained all the lost weight, is fully active, 
and feels very well. She still has a persist- 
ent nonproductive cough and 
wheezing. 


the onset of dyspnea. 


course 
symptoms. 


occasional 


Cask 22.—A 21-year-old Haitian man, a college 
student, was admitted to University Hospital on 
Nov. 17, 1954, with a two-day history of fever, 
chills, and malaise. 

The present started with 
fatigability of two months’ duration. 


episode increasing 
Two weeks 
before admission he developed a loose diarrhea 
without evidence of blood. 


Two days before ad- 
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mission he developed chills, fever to 103 F, fron- 
tal headache, myalgia, anorexia, and nausea. 

Past history was significant in that the patient 
had previously had four similar episodes since the 
age of 12 years. The last episode occurred one 
year before the present admission. 

Physical examination was not remarkable ex- 
cept for temperature of 102 F. 

Laboratory data revealed a normal hemogram. 
Brucella and Salmonella agglutinations and several 
stool examinations and cultures were not remark- 
Both the collodion agglutination and the 
complement fixation were positive at 1:160 dilu- 
tion. A chest film showed fine, nodular densities 
in the right upper and left midlung fields. Histo- 
plasmin skin test was positive and P.P.D. (second 
strength) was negative. 

The patient continued to run a febrile course 
for eight days and thereafter remained afebrile. 
He was treated symptomatically and discharged 
without symptoms after three weeks. 

Comment.—This case is extremely  in- 
teresting because of the unusual pattern of 


able. 


exacerbation and remission that is shown. 
The patient is evidently completely asymp- 
tomatic between episodes of exacerbation 
and is able to carry a full college work load 
without difficulty. 

Case 23.—An 18-year-old exchange student from 
Denmark was admitted to University Hospital on 
Jan. 7, 1958, with acute onset of bilateral soreness 
in the angle of her jaws. She had been anorectic 
and had moderately severe occipital headaches for 
10 days. 
to develop several large raised tender nodules over 
the anterior aspect of her lower legs. She denied 
any respiratory symptoms and had no weight loss. 


Five days before admission she started 


Physical examination was remarkable only in 
that she had bilaterally inflamed conjunctiva and 
demonstrated 
nodules on her legs. Her lungs were normal to 


several 2 by 4 cm. raised tender 


examination. 

Laboratory data revealed a normal hemogram, 
urinalysis, and blood chemistries. A chest x-ray 
showed bilateral hilar adenopathy and decreased 
aeration along the right heart border, thought to 
be a chronic pneumonitis of the right middle lobe. 
P.P.D. (second strength) and histoplasmin’ skin 
tests were positive. 
previously, the tuberculin skin test had been posi- 
tive, but the histoplasmin had been negative. This 
conversion of her skin test was considered to be 
Histoplasmin complement fixation was 
negative, but histoplasma collodion agglutination 
was positive (at 1:40 dilution) on two occasions. 


On admission, three months 


significant. 


The patient was treated with bed rest alone and 
discharged after two weeks. This patient is inter- 
esting since she presented with 


the uncommon 
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manifestation of erythema nodosum. 


This 


has been discussed in detail in a separate report.” 


case 


General Comment 


It is not the purpose of this manuscript 
to review the literature of histoplasmosis 
or the history of the disease. All this has 
been well done in numerous 
Our intention has been to illustrate several 
manifestations of the disease and to offer 
some general consideration and concepts. 

Histoplasmosis frequently presents as an 
acute flu-like syndrome with cough, fever, 
malaise, and fatigability. Such pa- 
tients are often treated with antibiotics for 
a week or more before the physician real- 
izes that he is not dealing with a common 
respiratory infection. The chest film in 
such frequently shows a_ miliary 
spread or a_ diffuse nodular infiltration. 
Very often, a history of exposure to a 
dusty environment, such cleaning a 
chicken coop, store, barn, or excavation ** 
will be obtained. The course of the disease 
is usually self-limited to three to four 
months. Occasionally the flu-like syndrome 
will progress to a pneumonic infiltration, 
which is usually localized in one or two 
lobes of the lung. This manifestation is 
more severe and chronic and may progress 


easy 


cases 


as 


to permanent fibrosis or cavitation. 

We had seven patients with the flu-like 
syndrome (No. 6,8,9,10,14,15,19) and three 
of these (No. 6,9,19) progressed to a pneu- 
monia. One of these (No. 19) cleared 
completely, two (No. 8,9) required pulmo- 
nary surgery, and one (No. 6) died from 
massive pulmonary atelectasis and pulmo- 
nary insufficiency. 

Ten of our patients (No. 1,2,3,4,5,7,9, 
12,16,18) with histoplasmosis, presented 
with chronic debilitating disease 
resembling tuberculosis. In fact, seven 
(No. 1,2,3,4,9,12,18) were treated for tu- 
berculosis and two (No. 9,12) actually had 
concomitant M. tuberculosis by culture. 
The symptoms seen in this type of patient 
are persistent chronic cough productive of 
dark green sputum, occasionally hemoptysis, 
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anorexia, weight loss, weakness, dyspnea, 


afternoon sweats. 
The chest film shows upper lobe infiltration 
and/or fibrosis and frequent cavitation. 
These patients (No. 1,2,4,5) occasionally 
have exacerbations and remissions, but the 


fever, occasional 


commoner course is one of slowly progres- 

sive disease with increasing debilitation. 
One of our patients (No. 6) presented 

the 


Darling 


classical syndrome as described by 
which includes general retic- 
uloendothelial involvement with miliary dis- 
semination becoming rapidly fatal. This 
patient's course was complicated by the fact 
that she was immediately postpartum, and 
received corticosteroids during her illness. 
These are two factors which we feel lead 
to increased activity of the disease and may 
precipitate a fulminating course. 

One patient (No. 13) presented as a 
She had 
none of the usual symptoms associated with 
histoplasmosis. 


typical case of hypersplenism. 


It was only through astute 
observation on the part of the hematologists 
that the organisms were noted in_ bone- 
marrow clasmatocytes. The bone marrow 
itself was hyperplastic, and laboratory data 
revealed typical hypersplenism. She was to 
have a splenectomy but died of cerebral 
hemorrhage secondary to a_ thrombocyto- 
penia before surgery could be accomplished. 
At autopsy she had miliary involvement of 
spleen, lungs, lymph nodes, and bone mar- 
row. 

Four patients presented with a_ history 
of slow exacerbations and remissions rang- 
ing up to 10 years in duration. Three of 
these patients had fibrotic cavitary disease, 


and their remissions consisted of dimin- 
ished symptomatology, gain of strength, 


and decreased sputum. One patient (No. 
22) had the disease for 10 years with four 
exacerbations consisting of fever, chills, 
weakness, and fine nodular pulmonary in- 
volvement. attacks he felt very 
well, was asymptomatic, and was able to 
carry a full college work schedule. 


Between 


The diagnosis of histoplasmosis is best 
established by culture, but this is often very 
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difficult to do. We were able to accomplish 
this in 11 of our patients (No, 1-11). In 
a review of world literature Edwards and 
Kiaer ** reported 95 cases of histoplasmo- 
sis, 80 of which had either biopsy or au- 
topsy material, but a positive culture was 
obtained in only 22 of these 80 cases. In 
order to culture the organism, one must 
be persistent and obtain numerous sputum 
and gastric samples. We also do broncho- 
aspirations with saline washings, 
blood and bone-marrow cultures, and cul- 
The difficulty 
in culturing the organism is illustrated by 
the fact that in two of our patients (No. 
12,13) the H. capsulatum was seen in 
tissue specimens and yet the cultures were 
unproductive.”® 


scopic 


ture all biopsy specimens. 


Specific diagnosis of granulomata by the 
pathologist is frequently difficult even when 
special stains such as periodic acid-Schiff 
for fungi and acid-fast for M. tuberculosis 
are used. The granulomata of tuberculosis, 
histoplasmosis, and sarcoidosis may be so 
similar as to defy differentiation micro- 
scopically unless specific organisms are 
seen. We feel that the diagnosis of sarcoid- 
osis should be one of exclusion and is most 
unlikely in the presence of positive skin 
tests. In our cases, one patient (No. 14) 
was diagnosed as having sarcoidosis by liver 
biopsy but demonstrated extremely high 
serologic titers for histoplasma. Our pa- 
thologists have on occasion called a speci- 
men tuberculosis only to obtain later 
cultured proof of histoplasmosis (No. 3,4, 

If cultural or microscopic evidence of 
H. capsulatum is lacking, a presumptive 
diagnosis may be established by serologic 
studies. We utilize both the collodion 
agglutination ** and the yeast phase com- 
plement fixation.*** The former rises more 
rapidly, becoming positive as early as one 
week after the onset of symptoms, but is 
very transient and usually returns to low 
titers by the third month of the convales- 
cent disease. *°*7 However, it remains ele- 
vated if there is continuing activity. The 
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complement fixation rises more slowly but 
may remain elevated one year or longer. 

One must always bear in mind that a 
serologic test must be interpreted in terms 
of the clinical picture. It has been our 
experience in these laboratories over the 
past 10 years that a four-plus reaction in 
the collodion agglutination test, in a dilu- 
tion of 1:5 or higher, is compatible with 
a diagnosis of histoplasmosis. With the 
yeast phase complement fixation test, titers 
of four-plus exceeding 1:40 dilutions have 
also been associated with clinical histoplas- 
mosis. These serologic findings are given 


Time Relation Between Duration 


greater significance in our clinic when other 
disease processes have been eliminated and 
other factors, such as repeated skin test- 
ing, for example, have not been introduced 
to complicate serologic results.**°° A nega- 
tive serologic test does not rule out histo- 
plasmosis. All of our patients with 
disseminated disease had high titers at some 
stage of their illness. 

The table illustrates the time relation 
between duration of symptoms and _sero- 
logic titers. There is a marked similarity 
between results obtained here and_ those 
recorded in one of our earlier studies.? 


of Symptoms and Serologic Titers 


Date of 
Admis- Date of Coll. Comp. 
sion Symptoms Serology Aggl. Fix, 


6/5/52 1 yr., fatigue, 6/10/52 - 
chills, fever, 9/15/53 1:40 -- 
cough, hemop- 
tysis, wt. loss, 
chest pain. 

2 4/13/53 17 yr., pleuritic 4/20/53 1:80 — 
pain, fever, 5/27/53 1:320 _ 


chills, dyspenea, 
cough, sputum, 


3 1/5/54 10 wk., cough, 1/7/54 Neg. Neg. 
sputum, 
anorexia. 

4 12/12/57 8 yr..chronic pneu- 11/19/57 1:40 1:80 
monitis, bron- 2/6/58 1:40 1:40 
chiectasis, 
cough, hemop- 
tysis. 

6/11/54 10yr, cough, 7/19/54 1:80 1:320 
sputum, wt. 8/5/45 1:80 1:640 
loss, fever. 9/15/54 1:20 1:80 

6 4/7/54 1 mo., fever, chills, 4/12/54 1:80 1:160 
wt. loss, mucosal 5/24/54 1:40 1:1,280 
ulcerations, 6/8/54 1:40 1:160 

7 10/12/56 3 wk., pneumo- 11/8/56 1:20 _ 
nitis. 

8 6/12/54 3wk., cough, mal- 6/28/54 1:80 1:80 
aise, anorexia. 

9 6/22/54 1mo., pneumonia, 
cough, fever, 
sputum, 


1 mo., anorexia, 1/6/55 1:0 1:640 
fever, cough. 1/10/55 1:80 1:1,280 
2/25/55 1:20 1:20 


11 3/14/58 9mo.,respiratory 2/7/58 1:320 
infections, cough, 3/16/58 1:160 1:5,120 
sputum, fever, 
wt. loss, 


melena, 


Therapy 
Received 


Diagnosis 


Established X-Ray Follow-Up 


Actively working, 


Cavitary Streptomycin. 


Sputum 


culture, disease no cough or 

serologic. hemoptysis, 
x-ray in 1957, 
persistent 
cavity. 

Sputum Cavitary Streptomycin, 
culture, disease, quinacrine. 
serologic. 


Tissue culture. Cavitary Streptomycin. Chronic cough 
disease. and emphy- 
sema. 


Sputum and Cavitary Streptomycin, Has since died. 


tissue disease isoniazid am- 
cultures, photeracin 
serologic. B. 
Tissue culture, Cavitary Steroid anti- Rehospitalized, 
serologic. disease. biotics. segmental 
resection, 
Blood and Miliary Streptomycin, Died. 
bone-marrow _ infiltration. cortisone, 
cultures, intravenous 
serologic. mystatin, 


Sputum cul- — Lower lobe Steroids, anti- Died, 
ture, serolo- pneumonia, biotics, 


gic. 
Tissue culture, Left hilar Pulmonary Doing well, no 
Serologic. mass. resection. recurrence 


Tissue culture. Right upper Streptomycin, Actively farming, 
lobe infiltra- amino sali- slight cough, 
tion and eylic acid, good health. 
honeycomb- segmental 
ing. resection, 


Bone-marrow Miliary Bed rest. Complete 


and blood infiltration, recovery. 
cultures, 
serologic. 

Sputum Minimal Bed rest, No further gas- 
culture, diffuse antibiotics, trointestinal 
serologic. fibrosis. amphotera- bleeding. 

cin B, 
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Time Relation Between Duration 


of Symptoms and Serologic Titers (Continued) 
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Date of 
Admis- Date of Coll. Comp. 
Case sion Symptoms Serology Aggl. Fix. 


12 4/16/56 16 mo., fatigue, 


cough. 


13 4/22/57 4mo., fatigue, 


anorexia, 
epistaxis. 
14 11/12/66 2 wk., fatigue,, 11/21/56 1:1,280 1:640 
arthralgia, 12/5/56 1:640 1:640 
hepatomegaly. 2/6/57 1:320 1:640 
8/21/58 1:80 1:160 

15 10/2/55 2wk., high fever, 10/10/55 1:640 1:80 
cough. 

16 4/10/56 4mo.,abdominal 5/9/56 1:40 1:160 
pain, fatigue, 
cough. 

17 5/29/57 Several years, 5/29/57 1:20 1:160 
cough, sputum, 
chronic pneu- 
monitis 

18 7/9/55 Asymptomatic. 7/28/55 1:10 1:320 

8/15/55 1:10 1:320 

19 12/9/52 1 wk., high fever, 12/9/52 1:80 

cough. 12/15/52 1:80 — 
2/5/53 1:80 

20 2/24/55 3mo., cough, 3/2/55 1:10 1:80 
fatigue, sweats, 
fever, sputum. 

21 (11/11/54 1 yr., sweats, 2/23/55 1:40 1:80 
fever, hemop- 7/14/58 Neg Neg. 
tysis, wt. loss. 

22 11/17/54 9 yr., episodic 11/17/5 1:160 1:160 
chills, fever, 
malaise, 2 days 
acute symptoms. 

23 «1/7/58 10 days, headache, 1/7/58 1:40 


erythema 
nodosum. 


The x-ray findings in histoplasmosis are 
not at all specific.*' There may be diffuse 
miliary disease, fine or coarse nodulation, 
large single granulomatous lesions, bron- 
chopneumonia, lobar diffuse 

The 
chronic disease is often confused with tu- 
berculosis, and patients will frequently be 
treated for tuberculosis before the correct 
diagnosis is established. We feel that a 
tuberculous 


pneumonia, 


fibrosis, and 


frequently cavitation. 


cavity will invariably — yield 
positive smear or culture for M. tubercu- 
losis. Hence, if a cavity is present by x-ray 
and acid-fast studies remain negative, we 


can strongly suspect another etiology and 
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Diagnosis 
Established 


Therapy 


X-Ray Received Follow-Up 


H. Capsula- Fibrocalcific Streptomycin In good health 


tum seen in disease. isoniazid, at present. 
tissue sec- pulmonary 
tions. resection. 
Autopsy, mili- Normal. Steroids. Died. 
ary disease, 
organisms 
seen. 
Serologic. Pleural Bed rest. Actively working, 
thickening. no symptoms. 
Serologic. Diffuse Antibiotics, 
nodules. bed rest. 
Serologic. Bed rest. _ 


Serologic. Hilar adenop- Bed rest. — 
athy, 
middle lobe 
atelectasis. 
Serologic. Cavitary Streptomycin, Chronic cough, 
disease. isoniazid. anemia, doing 
farm work. 
Serologic. Bronchopneu- Penicillin, 
monia, hilar bed rest. 
adenopathy. 
Serologic. Cavitary Bed rest. - 
disease. 
Serologic. Miliary Bed rest. Chronic cough, 
infiltration. wheezing, ac- 
tive, gaining 
wt. 
Serologic. Nodular Bed rest. Has since re- 
infiltration. turned to Haiti. 
Serologic, Pneumonitis. Bed rest. Asymptomatic. 


skin test 
conversion. 


consequently are more diligent in our search 
for H. capsulatum. 
It has not been emphasized that histo- 
plasmosis may be an opportunist. In the 
patients presented, three (No. 3,9,12) had 
either previous or concurrent tuberculosis ; 
two (No. 2,5) had a long history of pul- 
monary disease compatible with bronchitis 
or bronchiectasis, and one (No. 7) had 
extensive pulmonary Hodgkin’s disease. 
Hence, we feel that in an endemic area, 
small exposures to H. capsulatum by a 
patient with a chronic illness may lead to 
pulmonary histoplasmosis. 
Since a presumptive diagnosis of tuber- 
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culosis is often made in these patients, they 
may be treated with streptomycin (No. 1,2, 
3,4,6,9,12,18). It has been shown by one 
of us (S. S.) that streptomycin enhances 
the growth of H. capsulatum in vitro,5* 
although streptomycin did not enhance the 
virulence of histoplasma infection in mice.** 
Seven of our patients received streptomy- 
cin; four (No. 3,4,9,12) of these later 
required pulmonary surgery, and one pa- 
tient (No. 6) died. All did poorly while 
on the streptomycin, and none showed any 
improvement. Further studies are indicated 
to determine whether streptomycin actually 
does increase the activity of histoplasma 
infections. 

Treatment for histoplasmosis has been 
unsatisfactory ; for the most part we have 
been content to treat patients symptomati- 
cally and with bed rest if necessary. Con- 
trary to the opinion of Packard et al.** we 
feel that cortisone is contraindicated if his- 
toplasmosis is suspected. Two of our pa- 
tients (No. 6,7) received corticosteroids 
during the course of their illness, and both 
died. Animal studies in these laboratories 
have demonstrated that cortisone has a 
deleterious effect in dogs infected with 
histoplasma.* Quinacrine * and ethyl vanil- 
late *° have been tried without evidence of 
success. Intravenous nystatin has been too 
toxic for use in its present state, but local 
subcutaneous injection may be of value for 
mucosal or cutaneous lesions.** Six of our 
patients (No. 10,14,16,19,21,23) had com- 
plete remission on bed rest alone. These 
patients had disease similar to that reported 
recently by Rubin et al.47 who used ampho- 
tericin B with good results. We had two 
patients (No. 4,11) treated with ampho- 
tericin B. There was slight improvement 
in one patient, and the other has since died. 
Both patients exhibited chills, fever, nausea, 
vomiting, and transient azotemia while re- 
ceiving the drug. In a disease such as 
histoplasmosis, which may be characterized 
by spontaneous remissions, only long-range 
follow-up on many patients can eventually 
prove the efficacy of this drug. It is our 
practice to use amphotericin B only in 
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those patients who demonstrate progression 
of the disease on symptomatic therapy and 
bed rest. Surgery is useful for localized 
disease, but if one attempts a surgical pro- 
cedure on one lung in the face of disease 
in the contralateral lung, it is possible that 
extension and dissemination of the disease 
may occur in the other lung (No. 3). Until 
there is an established fungicidal drug 
available (which amphotericin B may be) 
surgery should be limited to localized le- 
sions or biopsy procedures. 


Summary 


Twenty-three cases of histoplasmosis are 
presented with emphasis on their symptom- 
atology and mode of diagnosis. 

Seven patients had acute disease resem- 
bling common respiratory infections. One 
died after dissemination of the disease. 
One required a lobectomy, and the others 
cleared spontaneously with only sympto- 
matic care. 

Eight patients had chronic, debilitating 
pulmonary disease resembling tuberculosis. 
Five of these patients were treated for tu- 
berculosis and three actually had concurrent 
or past cultures of M. tuberculosis. [our 
of the patients with chronic histoplasmosis 
exhibited exacerbations and remissions dur- 
ing the course of their illness. 

One patient presented with 
arthralgias and weakness. He was thought 
to have sarcoidosis but was shown to be 
disseminated He has 
cleared completely on a regimen of modi- 
fied rest alone. 

One patient presented as a 
hypersplenism. She died with 
vascular hemorrhage secondary to a throm- 
bocytopenia. 


multiple 


histoplasmosis. 


classical 
cerebral 


The treatment is mainly supportive. Sur- 
gery may be indicated for single localized 
lesions, Amphotericin B systemically 
shows promise,** but because of its side re- 
actions, should be for selected 
cases. 

Robert Wall, M.D., Floyd Beman, M.D., John 
Prior, M.D., George Kress, M.D., and Karl Klas- 
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sen, M.D. allowed their patients to be reported 
in this manuscript. 
The Ohio State University, Box 197 (10). 
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Treatment of Chronic Pyelonephritis 


II. Short-Term Intravenous Administration of Single and Multiple Antibacterial 
Agents; Acidosis and Toxic Nephropathy from a Preparation of Intravenous 


Nitrofurantoin 


WILLIAM R. McCABE, M.D.; GEORGE GEE JACKSON, M.D., and HANS G. GRIEBLE, M.D., Chicago 


Despite the advent of potent antibacterial 
agents the frequency of chronic pyelone- 
phritis has not been significantly reduced, 
and it has remained notably resistant to 
permanent cure.’* In a prior study, pro- 
longed treatment with a single agent, al- 
though sometimes suppressive, was curative 
as a rule only if the infecting bacteria were 
eradicated within the first several days after 
the initiation of treatment.* Similar results 
have been observed by others. Eradication 
of the primary infecting strain was some- 
times followed by the emergence in_ the 
urine of a resistant strain or an entirely 
new species. These circumstances—failure 
to eliminate the causative organism even 
after prolonged treatment, mixed infections 
or emergence of resistant strains, and su- 
perinfection with new species during and 
after treatment—have been suggested as 

Submitted for publication April 16, 1959. 

From the University of 
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The autopsies were performed by Drs. Theodore 
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ished stained sections of the kidneys for micro- 
scopical study. 
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Tuckahoe, N.Y.; Ristocetin, Abbott Laboratories, 
North Chicago, Illinois; and Tetracycline, Lederle 
Laboratories Division, American Cyanamid Com- 
pany, Pearl River, N.Y. 
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conditions in which a combination of anti- 
microbial drugs might be indicated.® 

This investigation was undertaken to 
determine whether a combination of several 
antimicrobial agents designed to inhibit the 
usual spectrum of bacteria that causes uri- 
nary infection would cure more _ patients 
of chronic pyelonephritis than a single drug. 
Treatment was predetermined by the ex- 
perimental design between the use of a 
single agent or a mixture cf five drugs, 
nitrofurantoin, polymyxin, ristocetin, tetra- 
cycline and chloramphenicol. These agents 
were selected because of the usual effec- 
tiveness of one or another of them against 
Escherichia Aerobacter aerogenes, 
Proteus species, Pseudomonas species, en- 
terococci, and micrococci. The drugs were 
administered intravenously to insure uni- 
form absorption. The curative effect of 
short-term drug therapy was elected as a 
test for rapid bactericidal activity. 

The study was terminated because of 
unexpected and severe toxicity, apparently 
from the preparation of intravenous nitro- 
furantoin used. Thirty-two patients with 
chronic pyelonephritis were treated. The 
results, including laboratory observations, 
form the basis for this report. 


coli, 


Methods and Materials 


The patients selected for treatment had historical 
evidence of chronic pyelonephritis with pyuria, 
and documented persistent bacteriuria in excess of 
1,000,000 bacteria per milliliter of urine. All of 
the patients were admitted to the hospital. Those 
with even hospital numbers received 2000 mg. of 
ristocetin, 500 mg. of tetracycline, 500 mg. of 
chloramphenicol, 240 mg. of nitrofurantoin, and 
50 mg. of polymyxin dissolved in 1000 ml. of five 
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percent dextrose and water by intravenous drip 
over an eight-hour period on each of five successive 
days. Those with odd-numbered hospital charts 
were given 240 mg. of nitrofurantoin in 1000 ml. 
of five percent dextrose and water intravenously 
for eight hours daily for five days. Treatment with 
1000 mg. of tetracycline or 2000 mg. of ristocetin 
rather than nitrofurantoin was given to two pa- 
tients. 

Catheter urine specimens were obtained before 
the institution of treatment, on the third day, and 
at the conclusion of treatment. All patients were 
followed for a minimum of six weeks after com- 
pleting treatment, and additional urine specimens 
were obtained at that time, and, insofar as possible, 
4 months after treatment. The specimens were 
cultured quantitatively, and urinalysis was_ per- 
formed. The sediment centrifuged from 15 ml. of 
urine was stained® and examined microscopically. 
Pale-cell pyuria*’ was considered evidence of in- 
flammatory disease of the genitourinary tract. 
Blood erythrocyte and leukocyte counts and N.P.N. 
were measured on three occasions during treatment. 
Additional biochemical studies of the plasma were 
done as indicated by the patient’s condition. 

Antibiotic sensitivities of the initial infecting 
bacterial strains and those responsible for relapses 
were performed by the serial twofold tube dilution 
method. The minimal inhibitory concentration was 
recorded as the smallest amount of antibiotic that 
prevented visible growth after 16 to 18 hours’ 
incubation. The minimal bactericidal concentration 
was determined by observing the absence of re- 
growth on antibiotic-free medium from one stand- 
ard loopful, .005 ml. of culture, from tubes without 
visible growth. Antibiotic levels of the serum and 
urine, collected during treatment at times estimated 
to represent the highest and lowest concentration 
of antibiotics, were determined by serial twofold 
dilutions. The level of inhibition was observed 
for standard strains of Bacillus cereus and Shigella 
sonnei as well as for the numerically predominant 
strain isolated from the urine before treatment. 
In in vitro studies the combination of drugs was 
used in the same proportions as in the intravenous 
infusion administered to patients. 


Results 


A comparison of the clinical findings 
among 32 patients treated with a single or 
multiple antimicrobial agents is given in 
Table 1. 


in all respects. 


The two groups were comparable 


The frequency of occurrence of various 
species of microorganisms in cultures of 
urine before treatment, and the effect of 
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TABLE 1—Clinical Classification of 32 Patients 
with Chronic Pyelonephritis Treated with 
Either a Single Antimicrobial Agent 
or a Combination of Agents 


Number of Patients 
Treated witb: 


Multiple Single 


Drugs Drug 
Patients Observed 17 15 
Sex 
Female 12 13 
Male 5 2 
Age, years 
5-20 2 2 
21-40 8 4 
41-60 4 6 
60+ 5 3 
Urogram * 
Proportion with major abnormality 4/13 3/13 
Proportion with minor abnormality 3/13 3/13 
Associated or complicating clinical 
condition t 8 7 
Blood N.P.N.>50 mg./100 ml. 3 2 
Urine culture 
Single species 13 ll 
Multiple species 4 4 


* Minor abnormalities were calyceal blunting, bifid pelvis, 
and bladder diverticulae. Major abnormalities were nephroli- 
thiasis, unilateral nonfunctioning kidney and hydronephrosis 
or hydro-ureter. 

t Diabetes 4, hypertension 3, nephrolithiasis 4, anatomical 
genitourinary abnormality 5, pregnancy 1. 


antimicrobial treatment, are shown in 
Table 2. E. coli was found most fre- 
quently, and when present it was always 
the predominant strain, as judged by the 
number of bacteria per milliliter of urine. 
Twelve, or 70%, of these strains were 
eradicated by treatment. Other species were 
numerically predominant in only about one- 
half of the instances in which they were 
found. Except for members of the Proteus 


Tas_e 2.—Microorganisms from Urine Cultures 
and Their Fate Among 25 Patients Who 
Completed Treatment 


Number of Strains 


Eradicated by 


Microorganisms Present Predominant Treatment 
E. coli 17 17 12 
Proteus species 7 K 3 
Ps. aeruginosa 3 2 3 
A. aerogenes 3 2 3 
Enterococcus 3 1 2 
Paracolon 1 0 1 
Providence sp. 1 0 1 
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TasLe 3.—Comparison of Results of Treatment 
with a Combination of Antimicrobial 
Drugs or a Single Agent 


Number of Patients 
Treated with: 


Multiple Single 


Result Drugs Drug 
Treatment completed 13 12 
Urine culture sterile 
(a) at conclusion of treatment 11 9 
(b) 6 weeks after treatment 7 (54%) 6 (50%) 
(c) 4 months after treatment 
{proportion of (b) observed] 5/5 4/4 
Relapses or failures 
(a) same bacterial species 3 6 
(b) emergence of strain previously 
present in minor numbers 2 0 
(c) new bacterial species 1 0 
Total failures 6 (46%) 6 (50%) 


species, they were almost uniformly elimi- 
nated from the urine during treatment. 

Thirteen of the 17 patients who were 
started on treatment with a combination of 
antimicrobial agents completed pre- 
scribed course of five days of daily intra- 
venous administration of the drugs; 12 of 
15 patients completed therapy with a single 
agent (Table 3). Among the former group, 
11, or 84%, had sterile urine at the con- 
clusion of treatment. Six weeks after the 
completion of treatment, only 7, or 54%, 
of the 13 patients with complete treatment 
had remained free from infection. All of 
the latter who were also examined at four 
months apparently had been cured. Among 
patients who completed treatment with a 
single drug, 9, or 75%, had sterile urine 
at the end of the treatment period, and 
among them 6, or 50%, were free 
from infection when observed after six 
weeks or four months. Thus, there was 
no significant difference in the proportion 
of patients cured by the two types of treat- 
ment. 

Six patients in each group had either 
persistent bacteriuria at the end of treat- 
ment, or a recurrence of infection. Among 
patients given combined antibiotic treat- 
ment, two failed because of the inability to 
eradicate their initial infecting organism, 
and one relapsed with an E. coli infection 
which was different from the strain present 
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in the pretreatment cultures. Three other 
patients had bacteriologic relapse with or- 
ganisms from different genera than those 
predominant in the pretreatment cultures. 
Strains of Proteus species which had been 
present in numbers less than 100,000 per 
milliliter of urine before the beginning of 
treatment were at fault in two patients, and 
a new infection with Aerobacter aerogenes 
developed in one patient. Among the six 
patients who failed upon treatment with a 
single drug, the pretreatment strain was not 
eliminated in four, and the other two pa- 
tients subsequently relapsed with the same 
serologic type of E. coli that was present 
before treatment. Thus, in all instances of 
failure after treatment with a single anti- 
biotic, the major infecting organism before 
and after treatment was of the same spe- 
cies. Even with the small number of obser- 
vations, a difference in the type of failure 
from treatment with a single agent or a 
combination of drugs is appreciable but not 
statistically significant. 

Antibiotic levels in the urine and sera 
during treatment are compared with the 
bacteriologic results in Table 4. Of 69 
samples tested, 14, or 45%, of 31 specimens 
TABLE 4.—Relationships Between the Bactertologic 


Results and Levels of Antibacterial Activity 
in the Serum and Urine 


In Vitro Inhibitory 
Activity Present in 
the Serum or Urine Mean Titer * 


Samples Bacterio- Against the of Specimens 
Collected logic Infecting Strain with 
During Results of ————-~—-———_ Inhibitory 
Treatment Treatment t No Yes Activity 
Serum trough Cure 10 2 1.5 
level Failure 15 0 _ 
Serum peak Cure 1 2 2 
level Failure 2 1 1 
Urine trough Cure 6 5 280 
level Failure ll 4 5 
Urine peak Cure 0 5 247 
level Failure 1 4 10 


* Expressed as the reciprocal mean highest dilution that com- 
pletely inhibited growth in vitro of the pretreatment infecting 
strain. 

t Patients were classified as being cured if urine cultures ob- 
tained by catheter 4 weeks after treatment were sterile, or if 
clean-voided urine specimens contained less than 1000 bacteria 
per ml. 
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not cured showed 
This difference is statistically significant, tory activity in the urine against the infect- 
p=<.05. In most of the patients the se- ing strain which, on the average, exceeded 
rum trough level was less than that neces- 200 times the minimal inhibitory concen- 


Less 
than 
10ug. 


Species 


x 


P 


E. coli 4 


| 


A. aerogenes Top 


Proteus sp. 


Pseudomonas 4 


=nterocoecus 
Enterococcu { R 


from patients who were cured had an in- 
hibitory concentration for the infecting regardless of whether the patient subse- 
strain in the blood or urine; whereas only quently was cured or failed to achieve cure. 
9, or 24%, of 38 samples from patients All of the patients who were cured and had 


MIC * of Single Drug/ M1. 


TPC 


TCP 


sary for inhibition of the infecting strain, 


an inhibitory level. antibiotic levels determined showed inhibi- 


TABLE 5.—Effect of Combined Drugs in Vitro 


——Partial MIC of Single Drug in the MIC of Mixture 


More Not ~——- ——————-—. Sum of 
than inhibited _ Risto- Nitro- Poly- Tetra- Chloram- Partial 
l0yug. (250ug.) cetin furantoin myxin cycline phenicol MIC’s Effect of Mixture t¢ 


CPN R — 12 05 2.0 50 2.7 Antagonistic 

N R 06 10 1.3 50 2.0 Antagonistic 

TN RC - .25 50 1.0 -- 1.8 Less than additive 
PTN R _ .06 12 5 1.0 1.7 Less than additive 
N R 06 1.0 25 1.6 Less than additive 
PNT R 03 02 1.0 Less than additive 
TCPN R 01 OL 50 50 1.0 Additive 

CPN R 06 03 50 0.8 Additive 

PNT R .03 OL 20 50 0.7 Additive 

NTP R .06 OL 0.6 Additive 

TN R O01 .06 12 0.2 Synergistic 


Synergistic 


Less than additive 


17 J 
NTC R _ 1 30 10 10 0.7 More than additive 
rCPN R .03 .25 0.6 More than additive 
PCN TR — .03 .03 —_ 30 0.4 More than additive 
N R Ol O01 20 .20 0.4 Synergistic 
NTCR .03 OL 08 08 0.2 Synergistic 
TCN R .06 03 0.2 Synergistic 


Synergistic 


} - Antagonistic 

CNT PR _ 50 — 25 2.0 2.8 Antagonistic 

CTN PR —_ 06 _ 25 1.0 1.3 Less than additive 
CNT PR 12 25 50 0.9 Additive 

CNT PR 12 12 50 0.7 Additive 


Additive 


Less than additive 


PTC NR _ _- 10 1.0 50 1.6 Less than additive 
TC NR 50 50 12 11 Additive 

PTCN R _ 30 05 50 12 1.0 Additive 

TN CR .20 50 0.8 Additive 

CNR - 10 12 0.2 Synergistic 

NT — 1.3 12 Ol 16 1.3 2.9 Antagonistic 
NTCP - 1.0 OL 01 03 O01 1.1 Less than additive 


* MIC= Minimal inhibitory concentration; R=ristocetin, N=nitrofurantoin, P=polymyxin, T=tetracycline; C=chlorampheni- 
col. Within each category of inhibition the drugs are placed in the order of their in vitro effectiveness as single agents, 
+ The following definitions were used to interpret the effect of the drug mixture. 


Antagonism: 
Less than additive: 


Additive: 


More than additive: 


Synergistic: 
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The MIC of the mixture contained more than the MIC of one of the drugs as a single agent and the sum 


of partial MIC’s was 2.0 or greater. 
The MIC of the mixture contained the MIC of one of the drugs as a single agent and the sum of partial 


MIC’s was greater than 1.0. 
The MIC of the mixture contained less than the MIC of any one of the drugs as single agents and the 


sum of partial MIC’s was 0.5 to 2.0. 
The MIC of the mixture contained less than one-half of the MIC of any one single agent and the sum of 


partial MIC’s was less than 1.0. 
The MIC of the mixture contained less than one-quarter the MIC of any single agent and the sum of 


partial MIC’s was less than 0.5. 
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tration; one-half of the patients who were 
cured also had a high titer of inhibitory 
activity in the urine at the trough level. 
Among the patients who were not cured, 
the urine peak level was usually inhibitory 
for the infecting strain, but at a much lower 
dilution than among those who were cured. 
Similarly, a smaller proportion of them 
had inhibitory activity at the trough level. 

In Table 5 the antibiotic sensitivities of 
bacteria isolated from urine specimens be- 
fore and after treatment are shown both 
for individual drugs and for the combined 
agents. As individual agents, chloramphen- 
icol and tetracycline were most effective 
coli. than 10ug/ml. of 
polymyxin inhibited oné-half the strains of 
Aerobacter 


against E. Less 


four 


aerogenes and of six 
strains of Pseudomonas. Strains of the 
Pseudomonas species were resistant to 


nitrofurantoin, which inhibited most of the 
other species if the concentration exceeded 
10ug/ml. Strains of Proteus were relatively 
Enterococci 
were sensitive to ristocetin, which had no 
inhibitory effect upon 


resistant to all of the drugs. 


Gram-negative 
species. 

The effect of the combination was dif- 
ferent for individual within each 
species. If the relative activity of the com- 
bination was equated with the activity of its 
individual components the 
strain, clear evidence for differing degrees 


strains 


against same 
of additive activity, including definite antag- 
onism and apparent synergy, was observed. 
Among strains of FE. coli the effect of a mix- 
ture usually was antagonistic, less than addi- 
tive, or additive. On the other hand, two 
strains of E. coli were inhibited by much 
smaller of the combined 
drugs than could have been anticipated from 
the activity of the individual drugs. Strains 


concentrations 


of Proteus species were affected least favor- 
ably by the mixture of drugs, which inter- 
fered to variable degrees with the inhibitory 
activity of chloramphenicol, For two strains 
antagonism was observed, to the extent that 
two to five times the inhibitory concentra- 
tion of chloramphenicol was required in 
the mixture before inhibition was obtained. 
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The effect of the combination was most 
favorable upon strains of Aerobacter 
aerogenes, and was more than additive or 
synergistic against all but one of the strains 
tested. 

The relative bactericidal activity of the 
mixture of antimicrobials was compared to 
that of the individual drugs by observing 
the mean ratio of the minimum bactericidal 
concentration to the minimum inhibitory 
concentration. Nitrofurantoin and _poly- 
myxin were the most bactericidal, and, un- 
der the methods of examination, showed 
no survival of bacteria if the drug concen- 
tration was twice or more that of the in- 
hibitory concentration. On the other hand, 
chloramphenicol and tetracycline allowed 
the regrowth of bacteria from mean con- 
centrations of two to eight times that of the 
minimal inhibitory concentration. The 
bactericidal effect of the drug combination 
was intermediate, and usually required two 
to four times the minimal inhibitory con- 
centration to produce a bacterial killing. 

Complications 
frequent. 


from treatment were 
They are given in Table 6. 
Nausea and vomiting were the most common 
adverse symptoms, and occurred in 47% 
of the patients on both treatment regimens. 
Thrombophlebitis, at the site of infusion, 


TABLE 6.—Complications from Treatment 


Type of Treatment 


Multiple Drugs 


Single Drug 


Number %of Number %of 
Obs. Obs. 
Nausea and vomiting 8 47 7 47 
Thrombophlebitis 4 24 0 _ 
Skin rash 1 6 0 - 
Drug-induced fever 2 12 0 - 
Hemolytic crisis 1 6 1 7 
Azotemia 5 31 1 7 
Acidosis * 5 30 1 7 
Death 2 12 0 _- 
Unable to complete 
treatment 4 24 3 20 
Total with complica- 
tions other than minor 
nausea and vomiting 9 53 3 20 
Total observations 17 100 15 100 


* All patients were not studied for serum electrolyte changes. 
Among 9 with clinical indications for such studies, 6 showed ab- 
normalities. 
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Taste 7.—Laboratory Abnormalities Observed During Treatment 


Blood Determinations 


Total ————._ Urine WBC 


Daysof Laboratory N.P.N. CO, CL 


Na K Daily Count 


Patient Treatment Tests Mg/100 Ml. mEq/L. mEq/L. mEq/L. mEq/L.  Vol., Ml. Het. % x 1,000 


Case 1 4 0 47 
3-4 a 9.5 97 
5-9 212 9.0 75 
Case 2 t¢ 3 0 36 . 101 
3-4 66 10 98 
5-7 99 
Case 3 3 0 50 23 110 
3 83 12 
4-6 115 13 
13 106 21 108 
Case 4 5 0 52 23 15 
5 44 
6-10 63 12 113 
11-13 58 22 113 
Case 5 5 0 80 19 100 
3 
7 56 14 106 
14 53 19 107 
Case 6 3 0 25 . 102 
3 52 5 ig 
4 70 13 113 
7 52 21 lll 
12 5 
0 
3 


* Examination not done. 
+ Expired. 


maculopapular skin rash, and drug-induced 
fever were observed only among patients 
receiving the antibiotic combination. These 
reactions were believed to have been caused 
by ristocetin. Seven patients developed 
severe reactions, resulting in two fatalities. 
These were all associated with the intra- 
venous administration of nitrofurantoin, 
either alone, or more often in combination 
with the administration of other antibiotics. 
The reactions consisted of either acute 
hemolytic anemia, or a syndrome of severe 
metabolic acidosis, frequently associated 
with oliguria and azotemia. Altogether, 
four patients receiving the combination of 
agents and three receiving a single drug 
were unable to complete the prescribed 
course of treatment. Complications other 
than minor nausea and vomiting occurred 
in 539% of the patients receiving multiple 
drugs, and in 20% of those given the single 


agent. 
Laboratory data on the group of patients 
with severe reactions are shown in Table 7. 
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1,000 34 9.0 
138 5.3 650 39 25.0 
124 * 200 25 25.0 
141 3.2 3,400 45 14.6 
134 3.4 59 32 10.0 
117 5.6 0 bd 
140 4.8 1,500 42 6.8 

1,000 43 7.6 

5.8 750 43 
134 5.7 2,500 22 8.5 
140 5.3 1,500 22 8.5 

51 26 6.0 
139 6.7 bd 
138 5.6 1,300 ° 
124 60 2,000 30 14.7 

124 44 2,000 = 18.4 
126 6.8 2,000 28 8.5 
138 32 10.0 

139 4.6 400 31 27.4 
136 5.8 450+- 28 20.0 


The first two patients developed severe 
acidosis with stupor, oliguria, uremia, and 
death. Four other patients also demon- 
strated severe acidosis and varying degrees 
of azotemia, but all recovered with fluid and 
electrolyte therapy. Two of these patients 
had diabetes, but the onset of the syndrome 
was not associated with lack of control of 
the diabetic state. 

The clinical syndrome was characterized 
by vomiting and oliguria. Despite the 
marked decrease in COz combining power, 
hyperpnea and tachypnea were not remark- 
able. One of this group of patients, and 
another who received only nitrofurantoin, 
developed a marked hemolytic anemia. The 
former was a Negro woman who showed 
a rapid drop in the peripheral hematocrit 
from 32% to 13% associated with vertigo, 
fainting, and hemoglobinuria. Later studies 
indicated that this patient had an erythrocyte 
metabolic abnormality in glucose-6-phos- 
phate dehydrogenase. The other patient was 
of Italian descent, from parents who were 
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first cousins. She developed frank hemo- 
globinuria without a significant drop in the 
peripheral hematocrit. Recurrent episodes of 
hemoglobinuria had occurred since child- 
hood, both spontaneously and possibly in 
relation to ingestion of various drugs and 
Available 
studies have failed to detect a metabolic or 
immunologic defect in this patient’s eryth- 


exacerbations of pyelonephritis. 


rocytes or plasma, nor among five of her 
siblings. 
Postmortem examinations were per- 
formed upon both patients who expired. 
The kidneys were small, and scarred with 


multiple petechial hemorrhages. Areas of 


Fig. 2.— Photomicro- 
graph of a kidney section 
of patient, Case 2, Table 
7, showing extensive 
vacuolization and necrosis 
of the epithelium of the 
convoluted tubules. 
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Fig. 1.— Photomicro- 
graph of 
tion from patient, Case 
7, 
hemorrhage in a glomer- 
ulus and the peritubular 
Blood casts 
are present in the tubules. 
Vacuolization in the epi- 
thelial cells of proximal 
convoluted tubules can be 
observed in the lower 
right-hand The 
interstitial round cell in- 
filtration probably repre- 
sents underlying chronic 
pyelonephritis. 


a kidney sec- 


showing 


interstices. 


corner, 


focal interstitial infiltration compatible with 
chronic pyelonephritis were observed. As 
shown in Figures 1 and 2, hemorrhage had 
occurred in many of the glomeruli and in 
areas of the interstitial 
Numerous blood casts were present in the 


some tissue. 


collecting ducts. The most striking ab- 
normality was extensive vacuolization of the 
epithelium of the convoluted tubules with 
cellular lysis and necrosis. 


Comment 
Although the indications for treatment 
with combined antimicrobials upon which 
the present study was predicated are quite 
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generally acceptable, the results obtained by 
combining multiple drugs in the treatment 
of pyelonephritis were no better than were 
obtained from of a single agent. 
Kisenberg and his associates*® studied a 
combination of tetracycline analogues and 
chloramphenicol in the treatment of refrac- 
tory urinary infections, and concluded that 
the combination had merit. They recognized 
the serious limitation placed on their ob- 
servations by the lack of adequate follow- 
up, however, and all of their patients were 
treated with the antibiotic combination. The 
results we obtained from treatment with 
intravenous nitrofurantoin alone were 
equally good or better than those reported 
by others from longer treatment with oral 
nitrofurantoin.® 

Possible explanations for failure of the 
antibiotic combination to improve upon the 
results from a single agent are bacterial 


use 


resistance to all of the drugs, antagonism or 
lack of complementary activity among the 
drugs in the combination, inadequate dosage 
or length of treatment, and prolonged dis- 
ease or predisposition to recurrent urinary 
infection in some patients. 

Jacterial resistance might have been in 
part at fault since several strains required 
more than 10ug/ml. of single drug to cause 
inhibition. Also, the combination of drugs 
was not uniformly additive in its in vitro 
effect. Cure or failure was not well cor- 
related, however, with in vitro sensitivity of 
the infecting strain. 

The use of five antibacterial agents was 
elected to obtain a rather extreme position 
in combination drug therapy. Although the 


broad spectrum antibiotics tetracycline and 


chloramphenicol have shown an antagonistic 
effect upon penicillin and some other limited 
spectrum antibiotics,'’"! the reverse is not 
true, and combinations of broad spectrum 
been an- 
Other in vitro data indicated 
that nitrofurantoin could be effectively com- 
bined with antibiotics, and suggested the use 


antibiotics generally have not 
tagonistic.!” 


of such combinations in the treatment of 
urinary tract infections.’ 
there 
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In our studies 


was considerable difference in the 


effect of the combined drugs among strains, 
even in the Both chloram- 
phenicol and tetracycline were sometimes 
less effective against strains of E. coli and 
Proteus when combined with the other 
agents. This antagonism observed in vitro 
might have been of clinical significance, 
since two of the patients treated unsuccess- 
fully with the combination failed because of 
the emergence of infections with Proteus 
bacilli. On the other hand, the in vitro data 
suggest that a combination of some com- 
ponents of the mixture might enhance the 
effectiveness of treatment of infections with 
A. aerogenes. 


same species. 


The dosage, route of administration, and 
duration of treatment are not suggested as 
the optimum. They were used as a practical 
means of testing the relative bactericidal 
effect of the two regimens and the need 
for prolonged treatment. The results sug- 
gest that prolonged treatment is unneces- 
sary. Whether longer treatment would have 
produced a greater immediate cure rate, or 
prevented the bacteriologic relapses, is un- 
certain. It is noteworthy that only five 
days of intensive treatment produced a cure 
in one-half of the patients for at least six 
weeks. 

The combination of drugs was more ef- 
fective in eradicating the initial infecting 
strain, both as determined at the completion 
of treatment and six weeks later. 
the combined 


Thus, 
have a 
greater bactericidal effect. The higher im- 
mediate cure rate among patients in the 


agents seemed to 


combination group was not maintained, be- 
cause of the emergence of infections of new 
etiology. In both groups the proportion of 
patients cured after six weeks’ observation 
declined, but the nature of the relapses was 
different. 

The relative importance of the concentra- 
tion of a therapeutic agent in the plasma 
and in the the treatment of 
pyelonephritis has been subject to dif- 
ferences of opinion.’*!617 Among our pa- 


urine in 


tients the most salutary effect was the 
concentration of a high level of antibacterial 
activity in the urine. This appeared to be 
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a requirement for cure. The inhibitory ac- 
tivity of the plasma was a less useful predic- 
tor of the effect of treatment on persistent 
bacteriuria. Of course, nitrofurantoin alone 
produced detectable inhibitory activity only 
in the urine. The query might be raised as 
to whether the frequently observed failure 
to successfully treat patients with chronic 
pyelonephritis and renal insufficiency is not 
in part derived from the inability of the pa- 
tient to produce a high concentration of 
drug in_ the The dictum that 
pyelonephritis must be treated with in- 
hibitory plasma been 
weakened by the experience with nitro- 
furantoin. 


urine. 


concentrations has 


The use of multiple antimicrobial agents 
was associated with an appreciably greater 
number of untoward this 
study, five agents given by the intravenous 


reactions. In 
route produced adverse effects other than 
minor nausea and vomiting in more than 
one-half of the patients, and required early 
termination of the investigation. Of specific 
importance was the severe metabolic acidosis 
and nephropathy observed as the result of 
the administration of 
furantoin dissolved polyethylene 
Although this preparation 
without 
serious toxicity, recently several similar in- 


intravenous nitro- 


ina 
glycol vehicle. 
has had extensive clinical use 
stances of acidosis and nephropathy have 
the 


markably similar to those associated with 


The clinical syndrome and 


histologic nephropathy appear re- 
the ingestion of ethylene or diethylene gly- 
col,?"*8 and it was originally felt that these 
reactions resulted from depolymerization of 
polyethylene glycol to ethylene or diethylene 
glycol, with the formation and excretion of 
oxalic acid. If so, it was produced in some 
of our patients by 40 ml. per day of 
polyethylene glycol 300. Recent studies have 
shown a marked increase in urinary organic 
acid excretion in experimental animals re- 
ceiving polyethylene glycol.24 The identifi- 
of these 
present, but oxalic acid could not be identi- 


cation acids is incomplete at 


fied in the urine of the experimental acidotic 
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animals. It appears that the acidosis results 
from other unidentified organic acids. The 
marked vacuolar degeneration of the renal 
tubules observed in these patients 
reminiscent of that observed in hypokali- 
emia.**> Decreased serum potassium was not 
observed in any of our patients with 
acidosis, and in most slight hyperkaliemia 


is 


was present. 


Summary and Conclusions 


A comparison of short-term intravenous 
treatment of 32 patients with chronic 
pyelonephritis with a single antibacterial 
drug or a mixture of five antibacterial drugs 
was made. The observations are supple- 
mented by vitro data. The re- 
sults indicated that treatment chronic 
pyelonephritis with a mixture of drugs, is 
unlikely to cure more patients than the use 
of a single agent that is effective in vitro. 
sacteriologic relapse after treatment with a 


of 


combination of antibiotics was more often 


due to new strains or strains previously 
present in insignificant numbers than when 


a single drug was used. Antibiotic mixtures 
may be antagonistic or synergistic and have 
variable effects on different strains. Short- 
term treatment cured one-half of the pa- 
tients with pyelonephritis. To 
obtain cure the antibacterial activity of the 
urine must exceed that required to inhibit 
the infecting bacteria, and probably must 
exceed the bactericidal concentration. This 
was not necessarily true of the activity in 
The simultaneous administra- 


chronic 


the plasma. 
tion of multiple drugs increases the in- 
cidence of adverse reactions to treatment. 
Fatal toxic nephropathy was probably in- 
duced by intravenous polyethylene glycol. 

University of Illinois College of Medicine, De- 
partment of Medicine, 840 South Wood St. (12). 
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Despite current medical therapy, coronary 
disease will cause 500,000 deaths in the 
United States next year. Even though coro- 
nary surgery may be effective in only 1 of 
10 patients, simple arithmetic indicates its 
potential. It is, therefore, essential that an 
adequate technique for preoperative visual- 
ization of the coronary arteries be available. 

Since Rousthdéi’s pioneer contribution, in 
1933,' there have appeared several reports 
on the subject of coronary visualization. 
l‘or the most part, these have involved some 
form of thoracic aortography. JOnsson * 
was perhaps the first to visualize man’s 
coronary arteries with use of retrograde 
arterial catheterization with injection of 
contrast media into the ascending aorta. 
This technique was further developed by 
other workers, such Pearl,? Helms- 
worth,? and di Guglielmo.* The methods 
employed by Thal® and Nelson‘ represent 
current modifications of the technique first 
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described some 25 years ago. To date, all 
such approaches have suffered seriously in 
that results are unpredictable and. at best, 
productive of uncertain and incomplete 
visualization of the coronary circulation. 
A recently described method § of catheteriz- 
ing individual coronary arteries by the 
carotid route would solve these problems in 
experimental animals but, unfortunately, is 
not readily applicable to humans. 

The failure of simple thoracic aortog- 
raphy to provide adequate coronary vis- 
ualization is a consequence of normal 
hemodynamics. The technique figuratively 
and the contrast agent literally have been 
washed out by aortic blood flow! Even 
alarmingly large doses of contrast sub- 
stance are seriously diluted and swept out 
the aorta to produce systemic reactions 


‘rather than coronary visualization. 


These effects of normal blood flow can 
be eliminated by a method now in use for 
the visualization of coronary arteries in 
man.® In brief, this consists of the catheter 
injection of contrast substance into the 
proximal thoracic aorta, which has _ been 
isolated from the systemic circulation by 
occlusion through the inflation of a balloon 
attached to the catheter. In order to mini- 
mize the mechanical and physiological ef- 
fects of the occlusion, inflation of the 
balloon is preceded by the induction of 
brief, but complete, cardiac arrest with a 
dose of acetylcholine injected close to the 
coronary orifices. The catheter employed 
for the purpose is a modified Dotter-Lukas 
balloon catheter.'°'! The use of such a 
catheter for contrast visualization was first 
reported by Carlens et al.'* The first use of 


a 
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balloon-occlusion of the ascending aorta for 
the purpose of contrast visualization of the 
coronary vessels was reported by Cannon 
et al.,’* who used a sound devised by 
Agress.!4 

Pharmacologically induced cardiac arrest 
has become an essential part of open-heart 
surgery. To Melrose goes credit for the 
most widely employed technique for ar- 
resting the heart by means of the intra- 
coronary injection of potassium citrate. 
Bjork,!® Moulder,!*!5 Mondini,!*2° Ser- 
geant,2!_ Lam,?*. Brockman,2* other 
workers 74:25 have reported on the use of 
acetylcholine for this purpose. For the 
most part, the drug has been injected into 
the cross clamped, proximal portion of the 
aorta during thoracotomy. The brief period 
of arrest produced by a single injection of 
acetylcholine has led to the use of coronary 
perfusion for the desired duration of ar- 
rest. Mondini!®*° used other drugs in an 
effort to potentiate the effect of acetylcholine. 
Wittenstein * does open heart surgery by a 
technique which includes acetylcholine ar- 
rest, hypothermia, and coronary perfusion 
with fresh donor blood. He used neither 
pump nor potassium in assembling an im- 
pressive record of 26 consecutive success- 
ful open-heart ventricular septal defect 
repairs! Wittenstein uses a single dose of 
acetylcholine (between 5 and 20 mg. per 
kilogram) to produce protracted but readily 
terminated arrest. This and the experience 
of others in using acetylcholine for the 
production of cardiac arrest during surgery 
serves as convincing evidence of its safety. 

Our attention was directed by Bailey and 
Lehman + to the possibility of applying 
acetylcholine-induced arrest for the purpose 
of coronary visualization in the intact sub- 
ject. Using transthoracic needle puncture 
of the ascending aorta, these workers in- 
jected acetylcholine to produce cardiac 
arrest and thereby enhance coronary vis- 
ualization. Our experience, mainly in the 


* Wittenstein, G. J.: Personal communication to 
the authors, June 17, 1958. 

+ Bailey, C. P., and Lehman, J. S.: 
communication to the authors, June, 1957. 
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experimental laboratory, indicates that the 
combination of acetylcholine-induced arrest 
and total aortic occlusion represents a near- 
ideal approach to the problem of achieving 
anatomically detailed, apparently safe vis- 
ualization of the coronary vessels in the 
intact human subject. 


Description of Technique 


With the aid of an image-amplifying fluoroscope, 
the Dotter-Lukas catheter is passed retrogradely 
through the right brachial artery and maneuvered 
until its tip lies in the aorta approximately an inch 
above the level of the aortic valve. Arrangements 
are made for serial radiography in the desired 
projection, and a continuous oscilloscopic display 
of the electrocardiogram is instituted. General anes- 
thesia is used, and personnel and equipment are 
available to perform emergency thoracotomy for 
cardiac resuscitation. The former is perhaps un- 
necessary ; the latter has theoretical advantages but 
has not been required to date. 

With the x-ray technician alerted, 5 mg. of 
acetylcholine in 20 cc. of saline is rapidly injected 
into the lumen leading to the tip of the catheter. 
Cardiac arrest occurs almost immediately, where- 
upon the balloon is inflated by rapidly injecting 
30 to 40 cc. of nitrous oxide or carbon dioxide 
into the second lumen of the catheter. As soon as 
the balloon has been inflated, the desired dose of 
contrast substance is injected as rapidly as possible 
into the now isolated proximal aorta. Starting with 
the beginning of injection, serial radiographic ex- 
posures are made, usually at one-second intervals. 
At this rate, it is generally possible to obtain films 
until after ventricular contractions reappear. This 
is desirable if the myocardium and coronary venous 
circulation are to be visualized. A second or two 
after completion of the injection the balloon is 
allowed to deflate, although no harm would result 
if this were delayed until the time of reappearance 
of the heart beat. Once normal sinus rhythm is 
reestablished, the catheter may be removed and 
the artery repaired. 


Results 


The anatomical detail achieved by this 
technique is excellent (Figs. 1-4). Foeal and 


generalized changes in the coronary tree 
may be readily identified. The pathological 
and physiological findings encountered in 
the study of man’s coronary circulation 
will be the subject of further reports. 
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Fig. 1—Coronary visualization during acetylcholine-induced cardiac arrest and total aortic 
Radiographs at one-second intervals after injection of 0.5 mg. of 
in 5 cc. Occluding balloon inflated with 10 cc. NsO. At 
2 seconds, left and right coronaries well shown. At 3 seconds, early myocardial opacification 
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occlusion (Dog 16/3). 
acetylcholine in 5 cc. of contrast agent. 
? 


— 


appears. At 6 seconds, dense opacification of coronary arteries, coronary veins, and inter- 
coronary anastomoses. At 7 seconds, opacified right atrial wail, indicated by arrow. At 9 
seconds, contrast agent present in right atrial cavity. 
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Fig. 2.— 


acetylcholine-induced cardiac arrest (Dog 16). 
Coronary veins are visible adjacent anterior de- 
scending and circumflex branches of left coronary 
artery. Intercoronary anastomoses and_ opacifica- 
tion of myocardium clearly demonstrated. 


Comment 
The application of this technique to man 
was preceded by many experimental studies 
in dogs. The experience gained forms the 
basis for the following comments. Ob- 
servations on the relationship of dose and 


Coronary arteriogram, six seconds after 
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duration of arrest in dogs are summarized 
in the Table. In dogs, the safety and reli- 
ability of temporary occlusion of the 
ascending aorta was established by the ex- 
perimental production of over 1,000 com- 


plete occlusions, mostly without cardiac 
arrest. 
Adequate  electrocardiographic tracings 


(aVr, and aVy, recorded simultane- 
ously) were obtained in 236 instances. All 
of the commercially available organic iodine- 
containing contrast media produced dose- 
dependent changes suggesting myocardial 
irritability or anoxia. Diatrizoate (Hypaque ) 
and Renografin (mixture of sodium and 
methylglucamine salts of diatrizoate) had a 
very slight—probably insignificant—ad- 
vantage over acetrizoate (Urokon). Unlike 
all of the organic iodides, colloidal thorium 
dioxide (Thorotrast) produced no more 
alterations in the electrocardiogram than did 
saline control injections. Colloidal thorium 
regarded the 
medium of choice for coronary arteriog- 
raphy. 

Two major objections are often raised 
to the use of colloidal thorium dioxide for 


dioxide, therefore, is 


Fig. 3.—Coronary ae riograms during acetylcholine-induced cardiac arrest and total aortic 


occlusion (Dog 3A). . 


, occlusion followed by arrest, then injection of 4 cc. of 70% acetrizoate. 


B, arrest prior to Be Bo then 4 cc. of 70% acetrizoate. Either sequence achieves good 


visualization 
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Fig. 4—Coronary arteriograms, showing progressive filling of coronary arteries during 
induced cardiac arrest (Dog 6A, balloon catheter positioned via right carotid artery; contrast 
agent escapes around a second catheter used to measure blood pressure proximal to balloon). 


A, 1 second after injection of 4 cc. of 50% diatrizoate. 


Right coronary artery incompletely 


filled. B, 0.5 seconds later; tertiary radicles of right coronary now clearly visualized. 


Coronary Arteriography with Acetylcholine- 


Acetylcholine Dose Mg. Used Duration, Sec. 
Minimum 3-4 
Average_. 

Maximum. 


* Maximum aggregate dose in one animal, 271 mg. in 4 hr. 


contrast visualization. These are (a) its 
radioactivity and (b) its tendency, if ex- 
travasated, to produce a chronic foreign- 
body reaction. In view of the relatively 
small doses employed for coronary arteriog- 
raphy, as well as the advanced years and 
poor prognosis of most patients with 
coronary disease, we believe the advantages 
of colloidal thorium dioxide outweigh theo- 
retical objections to its weak radioactivity. 
The tendency of extravasated colloidal 
thorium dioxide to produce an intense local 
tissue reaction does not constitute a hazard 
in this procedure, since a catheter is used 
for the injection, 

In experiments with and without induced 
cardiac arrest, continuous blood pressure 
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recordings were obtained proximal and 
distal to the site of total aortic occlusion. 
Arrest produced the expected blood pressure 
collapse, as illustrated in Figure 5. Aortic 
occlusion prior to or without arrest caused 
a prompt rise to approximately double the 
normal systolic pressure proximal to the 


balloon (igs. 5B and 64). Distally, pulsa- 


tions disappeared abruptly with the onset of 


occlusion and within a few seconds the 
aortic mean pressure subsided to levels of 
10 to 30 mm. Hg (lig. 68). There appeared 
to be no relation between the changes in 
pressure and the type or dose of contrast 
agent employed. 

Excluding the recipients of deliberate, 
massive overdosage of contrast agent and 
the occasional victim of surgical careless- 
ness, all animals survived the procedures 
which were performed. In some instances 
a single animal was studied as many as 12 
In 27 dogs, 


ligation of the left anterior descending 


times during a given series. 


coronary artery was carried out. The 14 
animals which survived ligation were sub- 
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Fig. 5.—Blood pressure in ascending aorta during induced cardiac arrest and aortic occlusion. 
A, induction of cardiac arrest before inflation of balloon. Arrest produces immediate drop in 
blood pressure. Aortic occlusion then has no effect on blood pressure proximal to balloon. 
B, aortic occlusion before cardiac arrest. Occlusion causes marked rise in blood pressure. Pres- 
sure promptly drops to 30 mm. Hg following arrest. 

Fig. 6—Blood pressure during occlusion of ascending aorta. 4, proximal to balloon, 
occlusion causes rise in systolic blood pressure to approximately double the control value. 
Diastolic and pulse pressures also increase. B, distal to balloon, pronounced drop in blood 
pressure immediately following occlusion. 
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jected to coronary arteriography (some with 
and some without induced arrest) at from 
1 to 34 days following surgery. As in the 
normal animals, the studies on these were 
uniformly well tolerated. 

Acetylcholine-induced arrest was used as 
an adjunct to coronary angiography with 
aortic occlusion in over 70 experiments. In- 
duced arrest greatly simplified the procedure 
by eliminating the mechanical effects of left 
ventricular contraction upon the position 
of the occluding balloon. The induction of 
arrest just prior to the institution of aortic 
occlusion resulted in an impressive improve- 
ment in the quality of visualization and the 
ease and regularity of its attainment. We 
now employ it routinely. 

The controlled production of selective 
vascular occlusion is of use in visualizing 
structures other than the coronary arteries. 
If injection is carried out distal to an oc- 
cluding balloon in the descending aorta, 
highly detailed studies of the aortic branches 
may be achieved with relative ease, since 


the demands of precise exposure timing are 
virtually eliminated (Fig. 7). It should be 
noted that highly concentrated contrast 
media when in prolonged contact with the 
vascular intima predispose to inflammation 
and thrombosis—unimportant in peripheral 
veins but of 
arteries 


serious consequence when 
affected. Colloidal thorium 
dioxide or dilute intravenous urographic 
media are preferred for this reason. The 
combination of circulatory arrest and a 
highly selective injection technique leads to 
greater efficiency in utilizing the opacifying 
agent. Small volumes of dilute agents often 
provide better opacification than could 
otherwise be obtained through use of large 
amounts of concentrated 


are 


media. [Balloon 


catheter occlusion at appropriate sites offers 
a means for altering the direction of con- 
genital cardiovascular shunts and_ thereby 
provides a method for establishing with 
certainty the diagnosis of lesions previously 
visualization by 


refractory to 
techniques. 


ordinary 


Fig. 7—Lumbar aorta demonstrated by postocclusion aortography (Dog 6M). Performed 
with 7 cc. of 35% acetrizoate injected distal to balloon in lower thoracic aorta. 
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It seems likely that induced cardiac arrest 
will find other important applications in 
cardiovascular roentgenology. Arranging 
for the heart to hold still while its picture 
is taken (twice) will perhaps make possible 
for the first time adequate stereoscopic 
studies of heart valves, septal defects, intra- 
atrial clots, etc. To this end, our current 
efforts are being directed to establishing 
techniques for injecting acetylcholine prox- 
imal to the pulmonary circulation, 


Summary 
Current vital statistics indicate the high 
any 
problem of 
the 


should be accorded 


the 


including 


priority which 


promising approach to 


coronary heart disease, 
straightforward approach of surgically re- 
lieving localized obstruction where possible 
and useful to do so. 

A technique for visualizing the coronary 
arteries is needed if the maximum potential 
of a surgical approach is to be realized. 

Such a technique should be reasonably 
safe, consistently productive of detailed 
anatomical information, and free of false- 
positive findings, such as incomplete or in- 
distinct filling of patent coronary arteries. 

The intra-aortic injection of colloidal 
thorium dioxide (Thorotrast) during acetyl- 
arrest and = in 


choline-induced cardiac 


conjunction with total aortic occlusion is be- 
lieved to afford a technique meeting these 


requirements. 


3181 S. W. Sam Jackson Park Rd. (1). 


Addendum 


Although acetylcholine had produced no 
untoward effects in several hundred dog 
studies and a number of arrests in man, a 
fatality occurring shortly after submission 
of this paper has caused modification in the 
The 


fatality occurred in a 66-year-old man who 


approach to induced cardiac arrest. 


had recently been in congestive heart fail- 
ure and was fully digitalized at the time of 
attempted arteriography. Two 
separate injections of acetylcholine were ac- 
companied by myocardial irritability, fol- 


coronary 
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lowed by irreversible ventricular fibrillation 
and death of the patient. 

This unfortunate experience confirms ex- 
perimental evidence that the combination of 
digitalis and acetylcholine tends to pro- 
duce ventricular irritability, rather than 
asystole. Consequently, it is our present be- 
lief that acetylcholine-induced arrest should 
not be used in digitalized patients. In such 
cases, much the same hemodynamic effect 
can be more safely produced by transiently 
elevated intrabronchial tech- 
nique to be described in detail at a later 


pressure, a 


date. 
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Late Progression of Pulmonary Coccidioidomycosis 


MAURICE J. SMALL, M.D., East Orange, N. J. 


It is generally thought that the fungus, 
Coccidioides immitis, produces the follow- 
ing clinical course: 

a primary and a disseminated form of the 
disease, the former being a benign infection and the 
latter a serious disease .. .. Probably not more 
than 1% of patients develop disseminating 
coccidioidomycosis, following failure of the initial 
infection to focalize. Dissemination is a continua- 
tion of the primary 
dogenous reinfection. 
or recession of the disease process between the 
primary and disseminating phases of the infec- 
tion. . . . Dissemination of the infection is unusual 
.. Other gross lesions associated 


infection and due to en- 
There is no actual interval 


and catastrophic. . 
with the development of the initial disease process 
include primary cavitation, usually in association 
with acute pneumonitis. These cavities are transient 
and tend to close spontaneously. They are to be 
differentiated from the residual pulmonary cavity, 
which appears later on roentgenogram as a thin- 
walled cyst-like structure with little or no evidence 
of surrounding Such residual 
pulmonary cavities may persist within the lungs 
for a period of years and frequently produce 
hemoptysis This type of cyst-like cavity is 
peculiar to coccidioidal disease, and is characterized 


tissue reaction. 


by lack of surrounding pulmonary reaction and no 
tendency to progression. 3oth the residual 
cavity and the coccidioma are not particularly 
dangerous to the patient. . . . Even though these 
residual defects may contain the fungus, there ap- 
pears to be a sufficiently solid immunity within the 
host to prevent spread of infection to adjacent 
areas of the lung... . This is in marked contrast 
to the spread of disease in the lung associated with 
and following tuberculous cavitation. 

The above quotations are a summary of 
our current concepts regarding the clinical 
course of pulmonary coccidioidomycosis by 
an authority in this field, Dr. William A. 
Winn, writing in Hinshaw and Garland’s 
recent book, “Diseases of the Chest.”! A 
search of the recent chest literature does 
not negate this picture. 


Submitted for publication April 11, 1959. 
From the Tuberculosis Service, Veterans Ad- 
ministration Hospital. 
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The authority on this subject, Dr. Charles 
IX. Smith, has stated, “that none of our 
military coccidioidal patients, of whom we 
had records of thousands, has ever been 
reported to us as having undergone a post- 
war dissemination. . . . We have never seen 
dissemination occur in a patient with occid- 
ioidal cavitation.” * 

We have seen four cases in the past 
two years who proved to have pulmonary 
coccidioidomycosis and whose clinical 
courses were strikingly different from that 
commonly accepted. We observed the ap- 
pearance on x-ray of lung lesions years 
after leaving the endemic area, continued 
slow growth of a nodular lesion up to 14 
years after exposure in the endemic area, 
and evidence of late bronchogenic dissem- 
ination from coccidioidal cavities. 


(Case 1).—P-A chest x-ray showing 
lower lobe 


Fig. 1 
cavity in superior segment of left 
(8/25/55). 
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Fig. 2 (Case 1).—Location of cavity in superior 
segment of left lower lobe confirmed by left 
lateral projection (8/25/55). 


Report of Cases 


Case 1.—This patient is a 25-year-old white 
man who first learned that he had a pulmonary 
lesion (Fig. 1) on July 1, 1955, following a 
routine chest x-ray taken for reenlistment in the 
U. S. Air Force. Previous service in the Air Force 
was from February, 1951, to February, 1955, and 
induction and discharge film of those dates were 
read as negative. The patient did not recall any 
significant illness during his previous Air Force 


Fig. 3 (Case 1).—Discharge film from Air 
Force (2/1/55) showing no definite lesion seven 
months prior to hospital admission. 


service, and only about one month after the dis- 
covery of the lesion, on July 1, 1955, did he de- 
scribe a short period of malaise, and temperature 
elevation, with cough and expectoration, which 
subsided in about three to four days two weeks 
prior to hospital admission. The patient’s military 
history included residence in Georgia, Greenland, 
and Arizona, with his last assignment, in Tucson, 
for a little over a year prior to discharge in 
February, 1955. 

Skin testing with tuberculin, histoplasmin, and 
coccidioidin on multiple occasions all gave negative 
reactions. Complement-fixation, precipitin and ag- 
glutination studies for coccidioidomycosis, _his- 
toplasmosis, and blastomycosis were also negative. 
Sputum and gastric cultures for fungi were nega- 
tive. Differential smears revealed eosinophils 
ranging between 9% and 20%. Chest x-ray re- 
vealed the thin-walled cavity in the superior seg- 
ment of the left lower lobe shown in Figures 1 
and 2, 

We were able to secure the patient’s Air Force 
discharge x-ray of Feb. 1, 1955 (Fig. 3), taken 
seven months prior to his admission to the hospital, 
and, even retrospectively, we could not convince 
ourselves that a coccidioidal nodule was present in 
this film. 

In view of our inability to make a definite 
diagnosis by bacteriological and serological 
methods and because a necrotic neoplastic lesion 
could not be ruled out, thoracotomy was done on 
Sept. 28, 1955. A chest film taken on the day prior 


Fig. 4 (Case 1).—Film taken one day prior to 
resection of cavity-bearing segment (9/27/55). A 
bronchogenic dissemination of coccidioidomycosis 
is present in the left lower lobe. 
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to thoracotomy (Fig. 4) later read as 
showing a bronchogenic spread from the cavity into 
the basal segments, and at thoracotomy, in addi- 
tion to the cavity there were indeed 
numerous small 2 mm. nodules scattered through- 
out the basal segments. The superior segment con- 
taining the cavity was resected. Cultures of 
material from this cavity revealed C. immitis, and 
this was confirmed by the U. S. Public Health 
Service Reference Laboratory. Resected tissue 
(Fig. 5) was reported microscopically to be 
“compatible with a fungus disease producing 
cavitation, necrotic foci and organizing broncho- 
pneumonia.” Postoperative course was complicated 
by the development of bronchopleural fistula and 
collapse of the remaining left lung, resulting in a 
second operation, Nov. 15, 1955, at which time the 
remaining left lower lobe was removed and the 


was 


noted, 
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Fig. 5 (Case 1)— 
High-power microscopic 
section of cavity which 
was resected (9/28/55). 


upper lobe decorticated. Microscopic examination 
of the resected specimen was read as “granulomata 
of the lung, compatible with coccidioidomycosis and 
bronchopleural fistula.” Direct smear of empyema 
fluid obtained at this operation showed “thick- 
walled endospore containing spherule characteristic 
of C. immitis,” but the culture of this fluid was 
negative. Once again there was a persistent post- 
operative air leak which closed slowly over the en- 
suing 10 weeks, and since that time the clinical 
course has been uneventful. Repetition of tuber- 
culin and coccidioidin skin tests in November, 1958, 
revealed that both the tuberculin and coccidioidin 
skin tests had become positive in the interim. It 
should be stressed that repeated skin tests and 
serological examinations before and after the two 
operations were all negative for coccidioidal in- J 
festation. 
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Fig. 6 (Case 2).—Army discharge film (4/17/ 
46) showing no significant pulmonary abnormality. 


In this case, the exposure to infection presumably 
occurred in Tucson, between 1954 and early 1955, 
but was not clearly evident on a discharge film 
taken in February, 1955. In July, 1955, however, 
a coccidioidal cavity was present, and the clinical 
and pathological findings suggested that there was 
a bronchogenic seeding of the left lower lobe and 
pleura from this cavity and the subsequent opera- 
tive intervention, respectively. 


Fig. 7 (Case 2).—Note small lesion at arrow 
appearing five years (10/29/51) after a_ single 
documented residence in endemic area. 


Small 


Case 2—This patient is a 39-year-old white 
man whose only well-documented residence in an 
area endemic for coccidioidomycosis occurred 
during Army service in 1943, when he was 
stationed in Arizona. Figure 6 shows the discharge 
x-ray from the Army in 1946, and no lesion is 
noted. The next available x-ray (Fig. 7) is in 
1951, five years later, a routine film taken on ad- 
mission to a neuropsychiatric institution where pa- 
tient still resides. On this film (retrospectively) a 
nodule was noted in the fourth anterior interspace 
on the right side. Annual chest films were taken, 
and until 1954 it was felt that the lesion was 
stable, but by 1956 growth of this nodule was 
suspected and this appeared to be definite on chest 
film in 1957 (Fig. 8). Skin testing with tuberculin, 
histoplasmin, and blastomycin yielded negative re- 
sults, but the coccidioidin skin test was positive. 

Although the coccidioidin skin test was positive 
and there was a history of residence in Arizona 15 
years previously, the absence of a lesion on dis- 
charge x-ray 3 years after residence in Arizona, 
its presence 8 years later, and its slow growth be- 
tween the 13th and 15th years thereafter are 
findings which neither we nor other chest 
specialists in this area ever saw in pulmonary 
coccidioidomycosis; nor were we able to find a 
description of such an occurrence in the literature. 
Everyone agreed that the most likely diagnosis in 
this case was a slow-growing neoplasm. 

Thoracotomy was therefore carried out, and, in 
addition to the large focus seen cn chest film, 
numerous smaller, nodular and calcific foci were 


Fig. 8 (Case 2).—Definite increase in size of 
lesion in right lung occurring between 1951 and 
1957. 
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palpated throughout most of the lung, particularly 
numerous around the larger lesion. Definitive 
resection would have required sacrifice of almost 
the entire lung, and this did not seem justified in 
a patient who clinically was well. A lymph node 
draining the area of the larger lesion was there- 
fore removed (Fig. 9). The pathological diagnosis 
of this was “encapsulated caseous and calcified 
focus compatible with tuberculosis or coccidioido- 
mycosis.” Cultures for fungi and tubercle bacilli 
from this node were negative. The patient con- 
tinues to do well clinically, and by x-ray the nodule 
in the right lung is essentially unchanged. 


In this case we have a documented single ex- 
posure in Arizona in 1943, a negative chest x-ray 
in 1946, a visible lesion by x-ray in 1951, slowly 
increasing in size by 1958, and clinical, skin test, 
and pathological findings all pointing to a diag- 
nosis of pulmonary coccidioidomycosis. 

Case 3.—This patient is a 25-year-old white 
man who served in the Army between 1951 and 
1955, with service in Arizona during that time. The 
induction x-ray in 1951 was negative. Figure 10 
shows a routine chest x-ray taken July 7, 1954, 


72/734 


Fig. 9 (Case 2).—Sec- 
tion of lymph node re- 
sected from area-draining 
lesion pictured in Figure 
8. 


Fig. 10 (Case 3).—Productive lesion in left 
apex appearing after three years of — service, 
/ 


including exposure in endemic area (7/7/54). 
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Fig. 11 (Case 3)—Spread of lesion to the 
right upper lobe (9/12/57) three years after its 
initial appearance. 


while the patient was in the service, and reveals 
a lesion of minimal extent and productive character 
in the left apex. An x-ray approximately one year 
after discharge from the service, in 1956, a 
routine film taken by a mobile unit survey, re- 
vealed the left apical lesion to be essentially un- 


Fig. 12 (Case 3).—Resolution of the right up- 
per lobe spread with, however, the appearance of 
a small thick-walled cavity in the first right 
anterior interspace. This occurred under anti- 
tuberculous chemotherapy (11/4/57). 


changed. This film led to a recommendation for 
periodic check-up films in the future, and when 
the next such film was taken (Fig. 11), Sept. 12, 
1957, new infiltrations were noted in the region of 
of the right upper lobe, although patient was 
asymptomatic. Because of the x-ray character of 
this lesion and its known development during the 
previous year and a half, patient was hospitalized 
in a tuberculosis sanatorium, where all smears and 
cultures proved to be negative for tubercle bacilli. 
Unfortunately, tuberculin testing was not carried 
out, but the patient was placed on therapy with 
streptomycin and isoniazid. Roentgenologically, 
the response to this management appeared to be 
good, and the next x-ray, two months later, (Fig. 
12) showed resolution of the infiltrations but ap- 
parent formation of a small thick-walled cavity 
with fluid level in the first anterior interspace on 
the right and no essential change of the lesions on 
the left. The lesion on the right underwent further 
resolution with loss to view of apparent cavity, 
so when the veteran was transferred to our hos- 
pital in March, 1958 (Fig. 13), considerable im- 
provement was noted on the right but there was 
now a thin-walled cavity in the left apex. This 
cavity is better visualized by tomogram (Fig. 14). 
Tuberculin testing was carried out upon admission 
to the Veterans Administration Hospital, in March, 
1958, and the patient was found to be completely 
anergic to tuberculin 1:100 as well as PPD second 
strength, negative to histoplasmin and blastomycin, 
but strongly positive to coccidioidin. Serological 


Fig. 13 (Case 3).—Loss to view of right upper 
lobe cavity with formation of a thin-walled cavity 


in left apex (3/10/58). 
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Fig. 14 (Case 3).— 
Tomographic confirma- 
tion of left apical cavity. 


tests for histoplasmosis and blastomycosis were 
negative. 

Since the medical literature has repeatedly 
pointed out that the isolated thin-walled cavity of 
coccidioidomycosis is a residual affair and not a 
source for bronchogenic dissemination, we continued 
to entertain the possibility that the right upper lobe 
spread in this was tuberculous, that his 
bacteriological examinations were negative because 


case 
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he had been receiving effective antituberculous 
chemotherapy, and that he may have been one of 
those rare cases of tuberculin-negative tuberculosis. 
On this rationale, and in accordance with the pa- 
tient’s preference, the left apical was 
resected. 

When he cut the fresh specimen, the pathologist 
immediately remarked that this was not a tuber- 
culous cavity (Fig. 15). The cavity wall was 


cavity 


Fig. 15 (Case 3).— 
Gross appearance of re- 
sected left apical cavity. 
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Fig. 16 (Case 3).—Typical growth of Coc- 


cidioides immitis from cavity shown in Figure 15. 


somewhat grayish, and the cavity was filled with 
fine, thread-like material which on smear proved 
to be mycelia and arthrospores. On culture, typical 
C. immitis was isolated (Fig. 16). The patient had 
an uneventful postoperative course. 

In this case we have a negative chest x-ray on 
induction into Army service, in 1951, and the ap- 
pearance of a lesion on x-ray, in 1954, which re- 
mains stable for approximately two years but then 
shows evidence of a spread to the contralateral 
lung. This spread clears while the patient is taking 


Fig. 17. (Case 4).—Note small lesion in first 
right anterior interspace (not present on induction 
film in 1942) present and unchanged since dis- 
charge film in 1945 (8/4/49). 


Small 


streptomycin and isoniazid, but the left apical 
lesion goes on to frank excavation and proves to be 
a coccidioidal cavity. 

Case 4.—This case was uncovered retrospec- 
tively when we made a survey of our hospital rec- 
ords after becoming familiar with the clinical 
courses noted in the preceding cases. The patient 
was a 52-year-old white man who served in the 
Army between 1942 and 1945, during which time 
he was stationed for almost his entire period of 
service in the western part of Texas. We secured 
his induction and discharge films and noted a nor- 
mal chest film in 1942, but a definite small in- 
filtrate in the first anterior interspace on the right 
on the discharge film in 1945. The patient was then 
followed with annual survey films until 1949 (Fig. 
17); these were available to us and, on review, 
showed no significant change when compared with 
the Army discharge film. The patient then lapsed 
in his x-ray follow-up until September, 1957 (Fig. 
18), when a routine peremployment chest x-ray was 
taken. This film revealed a marked increase in the 
and led to the hos- 
pitalization. All smears and cultures proved to be 


size of the lesion current 
negative for tubercle bacilli; tuberculin tests were 
negative with the first and intermediate strengths 
of purified protein derivative and gave a doubtful 
positive reaction with second strength material, but 
the coccidioidin skin test was positive. Since we 
were not aware of the phenomenon of late pro- 
gression of coccidioidomycosis at that time, this 
finding was discounted and the patient placed on a 


Fig. 18 (Case 4).—Film taken 12 years after 
discharge from Army (9/21/57) showing striking 
increase in size of the right infraclavicular lesion 
shown in Figure 17. 
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Fig. 19 (Case 4).—Excavation of the right up- 
per lobe lesion appearing (10/19/59) after two 
months of antituberculous chemotherapy. Sputum 
did not contain tubercle bacilli. 


trial of antituberculous chemotherapy. After two 
months of such treatment, when instead of regres- 
sion the lesion underwent excavation (Fig. 19), the 
clinical diagnosis was changed from pulmonary 
tuberculosis to carcinoma and the lesion was re- 
sected., 

The resected specimen revealed a clean-walled 4 
cm, cavity, from which no purulent or caseous 
material was available for culture. The comment 
of the pathologist was as follows: “The anatomic 
findings in this case are not specific for any 
definite disease at this time. It is entirely possible 
that this is the end result of a tuberculous process 
although the absence of a positive tuberculin and 
The 
only reason for considering tuberculosis is the pres- 


continuing negative sputum speak against it. 


ence of a healed cavity in the upper lobe and also 
the presence of an old, calcified lesion in this lobe 
In the presence of a positive coccidioidin skin test, 
a fungus disease in a burned out state must also 
be considered.” 

In this case we have the documented appearance 
of a nodular lesion during Army service in Texas, 
1945 to 1949, 
its striking increase in size between 1949 and 1957, 


its unchanging appearance from 


during which time the patient was not followed 
by x-ray, negative extensive bacteriological studies 
for tuberculosis, negative tuberculin skin test, posi- 
tive coccidioidin skin test, and a pathological ap- 
pearance compatible with coccidioidomycosis. 
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Comment 


Our observations support and extend 
earlier observations by Joress and Bus- 
hueff,? who reported 4 cases of reactivation 
among 23 patients with coccidioidal pul- 
monary disease, “but of these was 
undoubtedly a disseminated case and the 
other three may have never become truly 
inactive.” * These authors did not report 
parenchymal progression with growth or 
appearance of new lesions as reported by 
us, and their “activation” occurred within 


one 


two to three years after residence in an 
endemic area. 

Krapin and Lovelock ® reported a patient 
who had a lobectomy because of hemoptysis 
from a coccidioidal cavity. Their patient 
year after when 
recurring coccidioidal cavities were noted 


was seen one surgery, 
in the remaining lobes of the same lung. 

Grier and co-workers ® reported a new 
coccidioidal cavity in another lobe, with the 
appearance of C. immitis in the sputum 
two years after resection of a coccidioidal 
cavity. 


In a review of 100 consecutively hospital- 


ized coccidioidomycosis patients, O'Leary 
and Curry‘ report four cavitary cases in 
which “local spread about the cavity was 
seen in three, while in the fourth a new 
parenchymal lesion appeared in the contra- 
lateral lung four days following bron- 
choscopy.” From the information available 
in this paper it is our understanding that 
these “local spreads about the cavity” oc- 
curred relatively early. 

Hyde* reported a patient who had a 
segmental resection for a cystic lung lesion 
which proved to be a coccidioidal cavity. 
On close follow-up with x-rays every 2 
months, a repeat film 10 months postopera- 
tively revealed a large cavity in the remain- 
ing lung. This cavity closed spontaneously 
and was not seen on the next chest film 
taken four years later. This author recently 
reported ® a considerable experience in the 
long-term observation of coccidioidal cavi- 
tation, that 
pulmonary progression in this disease years 


indicated in discussion 
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later, and particularly evidence of spread 
to the contralateral lung, were features that 
had not hitherto been described. At this 
same meeting,!! however, Dr. David T. 
Smith reported a personal experience with 
one case which confirmed our observations. 
Dr. William Reidt,’* of the Veterans Ad- 
ministration Hospital, Albany, N. Y., also 
reported a single case of pulmonary coccid- 
ioidomycosis detected on routine serial 
chest x-rays in a hospital employee 10 years 
after her exposure in California. 

It is concluded from these experiences 
and observations that many cases of late 
progression of pulmonary coccidioidomy- 
cosis have been missed in the past because 
of the generally accepted dictum that “re- 
infection from the breakdown of inactive 
residual lesions, such as pulmonary cavita- 
tion or coccidiomas” !* does not occur. It 
should be stressed that the evidence for 
late pulmonary progression which we have 
cited and those reported to us in personal 
discussion by others have, for the most 


part, been detected in essentially asympto- 
matic persons who were receiving incidental 
or routine chest x-rays. It is suspected that 
once this phenomenon is more widely ap- 
preciated and people who have resided in 
endemic areas are x-rayed at routine in- 


tervals over a period of years many more 
such instances will be uncovered. 


Summary and Conclusions 


Four cases have been observed within 
a relatively short space of time which 
strongly tend to indicate that pulmonary 
coccidioidomycosis, contrary to the com- 
monly held current concepts, may be a 
disease which does not manifest itself until 
a prolonged period after exposure in the 
endemic area; which may undergo late, con- 
tinued, slow progression over a period of 
years, and which may spread by the bron- 
chial route from cavities previously con- 
sidered benign to produce infiltrations years 
later in the lung, indistinguishable by x-ray 
from those of exudative tuberculosis. Since 
all of these cases were observed in persons 
residing in the eastern part of the country, 


Small 


whose x-ray manifestation of disease did 
not become manifest until five months to 
many years after their documented resi- 
dence in a known endemic area for coccid- 
ioidomycosis, it would appear that late 
pulmonary manifestations of coccidioidomy- 
cosis must be added to the list of differential 
diagnoses when considering stationary or 
progressive coin lesions of the lung, cavitary 
lesions without positive bacteriology for 
tuberculosis, and parenchymal infiltrations 
resembling tuberculosis, even years after 
exposure in an endemic area. A carefully 
taken history eliciting residence in the 
endemic area as well as the use of the 
coccidioidin and the tuberculin skin tests 
have been the most helpful factors in lead- 
ing to a positive diagnosis of late, active, 
pulmonary coccidioidomycosis. With the in- 
creasing tendency toward vacations by flight 
to the southwestern part of the country 
from all areas, it is felt that physicians 
in all parts of the country must be alert 
to this possibility. 

All quoted descriptions of pathological material 
are those of Dr. Oscar Auerbach, Chief, Labora- 


tory Service, Veterans Administration Hospital, 
East Orange, N. J. 

All photographic material for this paper was 
prepared by the Medical Illustration Service, 


Veterans Administration Hospital, East Orange, 
N. J. 


Veterans Administration Hospital. 
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Acute Leukemia 


This exhibit demonstrates the bony 
changes resulting from acute leukemia, with 
direct correlation between roentgen findings 
and _ histological abnormalities. In adults 
the primary lesions are those of osteoporo- 
sis and lytic destruction of the cortices and 
medullary cavities. In children the most 
conspicuous changes occur in the metaphy- 
ses of the long bones and consist of 
radiolucent bands of decreased density as- 
sociated, at times, with areas of bony de- 
struction. Cortical thinning, periosteal new 
bone formation, infiltration, and hemor- 
rhage, as well as lytic lesions of the medul- 
lary cavities and cortices, are observed. 
Growth lines are often demonstrated in 
those patients experiencing periods of remis- 
sion following antileukemic therapy. 

The radiolucent bands at the metaphyses 
and along the borders of vertebral bodies 
have been attributed to leukemic infiltration. 
The exact explanation for these zones of 
decreased density was not apparent from 
this study. Histologically, the trabeculae in 


Submitted for publication March 24, 1959. 

Shown as a scientific exhibit of the Section on 
Radiology, at the 107th Annual Meeting of the 
American Medical Association, San Francisco, 
June 23-27, 1958. 

Diagnostic X-Ray Department, Clinical Center 
(Drs. Hilbish, Besse, Lusted, and Daves); De- 
partment of Pathological Anatomy, Clinical Cen- 
ter (Dr. Thomas), and Chemotherapy Section 
(Dr. Forkner), National Cancer Institute. 


myelogenous leukemia, diffuse. Periosteal new 


(arrow), small areas of bone destruction, radio- 


lucent bands under heavily calcified epiphysis. 


Skeletal Manifestations in Children and Adults 


THEODORE F. HILBISH, M.D.; BYRON E. BESSE Jr., M.D.; LEE B. LUSTED, M.D.; MARVIN L. DAVES, M.D.; 
LOUIS B. THOMAS, M.D., and CLAUDE A. FORKNER, M.D., Bethesda, Md. 


Fig. 1—X-ray from a 4-year-old girl with 
i bone 


these radiolucent areas were decreased in 
size and number, apparently as a result of 
decreased bone formation along the epi- 
physes. There was no evidence that the 
decrease in bone formation was directly 
related to the amount of leukemic infiltra- 
tion. In fact, fewer leukemic cells were not 
infrequently observed in these areas than 
elsewhere. 

Acute bone micro- 
scopically in bones of both children and 
adults. During the acute stage, no roentgen 
abnormalities Following 
necrosis, however, lytic areas of destruction 
are observed radiologically. Subperiosteal 
leukemic infiltration and hemorrhage stimu- 
late new bone formation, and these changes 
are seen most frequently along the me- 
taphyses. While the roentgen findings in 
general are predominantly those of osteo- 


infarcts are seen 


are visualized. 


porosis, on rare occasions an osteoblastic 
reaction occurs with osteosclerosis due to 
excessive formation of bony trabeculae. 
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Fig. 2.—X-ray from a 13-year-old boy with 
lymphocytic leukemia. Multiple areas of bone de- 
struction with cortical thinning and erosion. No 
periosteal reaction. 


Fig. 4.—X-ray from a 33-year-old woman with 


lymphocytic leukemia. Note multiple destructive 
lesions. Scapula shows cortical erosion (arrow) 
with periosteal new bone formation and soft tissue 
mass. 


Fig. 3.—X-ray from a 4-year-old boy with 
lymphocytic leukemia. Note broad bands of ra- 
diolucency involving promimal metaphyses and 
slipped epiphyses (arrow). 


Fig. 5.—X-ray from a 16-year-old girl with 
myelogenous leukemia. Note marked periosteal 
new bone formation (arrow) and small areas of 
bone destruction. 


Fig. 6.—X-ray from a 33-year-old woman with 
lymphocytic leukemia, Large areas of bone de- 
struction (arrow) with minimal rarefaction. 
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Report of Cases 
Case 1—A 3%-year-old girl with acute lympho- The patient was observed over a 24-month pe- 
cytic leukemia. The early signs and symptoms riod, She had five remissions on antimetabolite 
were anemia, fatigue, easy bruisability, and diffi- and adrenal steroid therapy. Bone pain and tender- 
culty walking. ness were not prominent features. The patient 
died with septicemia. 


Fig. 7.—Clinical x-ray, femur. Note diffuse Fig. 8—X-ray of ™%-in. thick slice of femur. 
rarefaction, multiple growth-arrest lines, and ad- Note growth-arrest lines, calcified epiphyseal “line,” 
jacent radiolucent bands. and rarefaction of medulla and cortex. 


Fig. 9.—Histological section. Note spaces of osteolytic lesions in shaft and multiple trans- 
verse trabeculae; calcified epiphyseal matrix. Van Gieson stain; & 3%. 

Fig. 10.—Histological section of area (A) from Figure 9, Note heavy leukemic infiltrate 
of marrow, transverse trabeculae (growth-arrest “lines”) (2), calcified epiphyseal matrix 
(3). Hematoxylin and eosin; X 14. 
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Case 2.—A 6-year-old girl with acute lympho- 
cytic leukemia. The early signs and symptoms were 
fever and ankle pain. 

The patient was observed over a 12-month pe- 
riod. She had one remission for five months on 


Fig. 11.—Clinical x-ray, femur. Note diffuse 
rarefaction, radiolucent bands under cortex of 
ischium, cortical erosion of inferior femoral neck. 


steroid therapy. No complete remission followed 
this period. Severe bone pain and marked tender- 
ness in femora, tibiae, fibulae, and spine were ob- 
served. The patient died with septicemia and brain 
abscess. 


Fig. 12.—X-ray, '%4-in. slice of femur. Note 
absence of trabeculae in necrotic lesion of shaft, 
intact trabecular pattern in acute infarcts of head 
and neck, 


Fig. 13.—Histological section. Note heavy leukemic infiltrate with osteoporosis of cortex 
and medulla and multiple areas of acute necrosis. Hematoxylin and eosin; XX 3%. 

Fig. 14.—Histological section of area (A) from Figure 13. Note leukeric infiltrate and 
acute subepiphyseal infarct. Necrotic trabeculae in infarct only partly resorbed. Hematoxylin 
and eosin; & 15. 
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Case 3.—A 15-month-old boy with acute lympho- 
cytic leukemia. The early signs were hepato- 
splenomegaly, a tender mass in the medial aspect 
of the right lower thigh, chemosis of the bulbar 


Fig. 15.—Clinical x-ray, femur. Note leukemic 
mass in periosteum of distal femur, cortical ero- 
sion, and periosteal new bone formation. 


Fig. 17.—Histological section. 


Hilbish et al. 


Note heavy leukemic infiltrat 

in periosteum, destruction of cortex and periosteal new bone formation. 

eosin; X 3%. 
Fig. 18.—Histological section of area (A) from Figure 17. Note leukemic mass in perios- 

teum (1), spicules of periosteal bone (2), and leukemic infiltrate destroying cortex (3). 

Hematoxylin and eosin; X 15. 


conjunctivae, and progressive anemia and thrombo- 
cytopenia. 

The patient was observed over a 4-month period. 
One short remission followed treatment with anti- 
metabolites and steroids. He died with septicemia. 


Fig. 16—X-ray of %-in. slice shows leukemic 
mass and periosteal new bone. Note loss of cor- 
tex under mass. 


leukemic mass 
Hematoxylin and 
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Fig. 20.—X-ray from a 3-year-old boy with 
lymphocytic leukemia. Diffuse rarefaction, ra- 
diolucent bands beneath cortices (arrow), small 
areas of destruction in vertebral bodies. 


Fig. 19.—X-ray from a 4-year-old boy with 
lymphocytic leukemia. X-ray of %-in. slice shows 
cortical erosion (arrow) of posterior femur and 
radiolucent bands. Note the destruction of artic- 
ular cartilage and joint effusion. 


Fig. 21.—Hematoxylin-and-eosin-stained 
section. Note diffuse osteoporosis, irregular 
cortical destruction, acute infarct of tibia, 
destruction of articular cartilage, and hemor- 
rhagic leukemic infiltrate in joint capsule. 
Patient had Pseudomonas septicemia. 


Fig. 22.—X-ray from a 3-year-old boy with 
lymphocytic leukemia. Marked diffuse rarefaction 
with compression fractures and ballooning of disks. 
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_ Fig. 24.—X-ray of gross specimen demonstrates 
Fig. 23—Cut surface of gross specimen of knee findings of clinical x-ray (Fig. 22) and shows de- 
shown in Figures 19 and 21, struction of cortices. 


A STUDY OF 85 PATIENTS 
WITH ACUTE LEUKEMIA 
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Chronic Pyelonephritis Lenta and the “Malignant 


Phase of Hypertension” 


OTTO SAPHIR, M.D., and NATHAN A. COHEN, M.D., Chicago 


In many texts on pathology and internal 
medicine, and even in recent publications, 
malignant nephrosclerosis is often regarded 
as the anatomical counterpart of malignant 
hypertension. Studying a number of such 
reports, we became aware that malignant 
nephrosclerosis cannot possibly ve one single 
or one well-defined entity, since the descrip- 
tions of such kidneys are very much at 
variance, and since the various cases present 
somewhat different findings. As a matter 
of fact, changes characteristic of not only 
one but of several diseases may be found 
in some instances in one kidney. In recent 
guarded, but 
generally progressive, acceptance of pyelo- 
nephritis as a factor in the pathogenesis of 
Recently, also, 


years, there has been a 


malignant hypertension.'* 
emphasis has been placed on the insidious 
course and the high incidence of urinary 
tract infections.*" However, even in recent 
publications, the kidney lesions of most 


remain 
» 12-14 


cases of malignant hypertension 
ascribed to “malignant nephrosclerosis. 

A review of autopsied cases of malignant 
hypertension disclosed stigmas of pyelone- 
phritis lenta in almost every instance. It is 
the purpose of this study to demonstrate 
that “malignant nephrosclerosis” is not a 
morphologic entity, and that a special form 
of pyelonephritis is an important factor in 
the clinical syndrome of malignant hyper- 
tension. 

Early in the study, it became apparent 
that one of the most difficult clinical states 
to define is malignant hypertension. The 
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most liberal definition is that of the Ameri- 
“A clinical phase, 
rarely occurring ‘de novo,’ more often ap- 
pearing after the development of primary 
char- 


can Medical Association: 


or secondary hypertension. It is 
acterized by established diastolic hyperten- 
sion, and by accelerated and progressive 
renal damage, usually (but not necessarily) 
accompanied by papilledema and often by 
retinal hemorrhages and exudate, and giving 
rise to early death from uremia unless the 
course is terminated along the way by 
complicating brain or heart damage.” © 
Pickering’s most recent definition }* “refers 
to a clinical diagnosis made on the basis of 
neuroretinopathy and high blood pressure ; 
supported by clinical findings of rapid kid- 
ney function loss.” In 1954, Fishberg,’? in 
his discussion of the pathology and etiology 
of malignant hypertension, defined it as fol- 
lows: “Malignant hypertension or malignant 
nephrosclerosis is essential hypertension in 
which persistent extreme elevation of the 
diastolic pressure produces acute damage 
to the arterioles, hypertensive retinopathy, 
and edema of the brain.” He considered 
malignant hypertension and malignant 
nephrosclerosis as the same entity. Heptin- 
stall’? and Kincaid-Smith et al.'* used 
papilledema and hypertension as the most 
important criteria. 

It also became apparent that one of the 
most difficult morphologic complexes to de- 
fine was that of “malignant nephrosclerosis” 
or “malignant hypertension” as used by 
some writers. Pickering '* considered that 
acute fibrinoid necrosis was the anatomical 
basis of malignant hypertension. According 
to Allen,’ “the pathologic changes in the 
kidneys of patients with malignant hyper- 
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tension obviously vary with the nature of 
the disease that preceded the malignant 
phase,” but most often the basic picture of 
malignant hypertension is “benign nephro- 
sclerosis with little contraction.” Anderson ?° 
stated the “important change (in ‘malignant 
nephrosclerosis’) is an acute necrotizing 
arteriolitis and arteritis,’ and described 
early thickening of glomerular basement 
membranes with later hyalinization and 
atrophy of glomeruli, arteriolar sclerosis, 
atrophy of tubules, and “some inflammatory 
cellular infiltration and often hemorrhage 
about severely injured vessels.” Karsner’s 7° 
description of “arteriolar nephrosclerosis” 
is essentially similar to that of pyelone- 
phritis lenta (see below). Kimmelstiel and 
Wilson? Weiss and Parker,?* Mansfield 
et al.,23 Heptinstall,!* and Kincaid-Smith et 
al.'* listed certain criteria for the differentia- 
tion of “malignant nephrosclerosis” and 
pyelonephritis. However, a study of their 
descriptions disclosed not only a prominent 
overlapping of diagnostic criteria, but also 
something less than general agreement in 
the histologic features of “malignant 
nephrosclerosis,’ and chronic or healed pye- 
lonephritis. It is pertinent to note that, in 
an early study of pyelonephritis associated 
with hypertension, Kimmelstiel and Wil- 
son '® admitted that it was impossible in a 
number of instances to differentiate be- 
tween renal changes as apparently caused by 
primary vascular hypertension, and_ those 
which are responsible for secondary renal 
hypertension. 

Much of this confusion and difficulty in 
the morphologic diagnosis appears to have 
started with Ziegler (quoted by Klemperer 
and Otani,*4) and later Jores,*> who ad- 
vocated strict differentiation between pri- 
mary renal “atrophy” and secondary renal 
“atrophy.” In 1914, Volhard and Fahr ** 
carried on the concept of a primary vascu- 
lar disease of the kidney being responsible 
for “renal atrophy,” and advanced the con- 
cept of malignant hypertension being a con- 
tinuum of benign hypertension. This same 
concept subsequently was emphasized by 
Klemperer and Otani,”* and used by Keith 
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and Wagener, and Kernohan?*?* in their 
work. Study of our material ?® and recent 
experimental work led us to question these 
concepts. It is the purpose of this study 
not so much to describe the clinical facets 
of malignant hypertension as to emphasize 
a special type of pyelonephritis as the dis- 
ease entity most commonly associated with 
malignant hypertension. 

This study is based on the examination 
of the clinical records of 35 cases, and 
on the review of the autopsy protocols of 
these cases, with special reference to the 
gross and microscopic changes in the kid- 
neys. In some instances, blocks of the kid- 
ney were recut and stained with the 
hematoxylin and eosin stain, Van Gieson 
and orcein stains, and several modifications 
of the periodic acid stain. 

Twenty-seven patients presented all the 
characteristic findings of malignant hyper- 
tension in the sense quoted above. In eight 
other instances the clinical features did not 
quite fulfill the classical criteria for a diag- 
nosis of malignant hypertension, because 
of an incomplete clinical work-up. However, 
they are included because they have most 
of the characteristic features of malignant 
hypertension and because of the morpho- 
logical similarity of the underlying kidney 
changes. 


Findings 


Clinical Findings.—(Only the most im- 
portant findings will be mentioned.) The 
ages of the patients varied between 29 and 
78. Twenty-five patients were between 30 
and 40 years old. There were 25 Negro and 
10 white patients. 

In 15 instances there was a significant 
past history of renal disease, although details 
were not available. Among the others there 
were 6 female patients who had developed 
hypertension coincident with one or more 
pregnancies. One of these had a history of 
recurrent pyelonephritis. Another patient, a 
46-year-old white woman with known “ne- 
phritis” since the age of eight, developed 
hypertension at the age of 43, A 60-year-old 
white man apparently developed “nephritis” 
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A. 


Diastolic Arterial Blood Pressure, Degree of 
Retinopathy, Serum Urea Nitrogen, Renal 
Arteriolonecrosis, and Cause of Death 


Retinop- Serum 
Diastolic athy Urea Arterio- 
Pressure, (Keith- Nitrogen, lonecro- Cause of 
No. Mm. Hg Wagener) Mg. % sis Death 
1 138 4 146 + Uremia 
2 170 4 154 + Uremia 
3 188 4 &8 + Uremia 
4 180 4 68 + Duodenal ulcer 
& hemorrhage 
140 4 48 + Uremia 
6 160 4 67 “bt Uremia 
7 130 3-4 . + Cerebral 
hemorrhage 
8 130 3-4 58 0 Uremia 
9 145 + 138 + Uremia 
10 140 4 47 + Uremia 
ll 140 4 220 0 Uremia 
12 150 4 333 + Uremia 
13 130 t 100 0 Uremia 
14 164 4 177 + Uremia 
15 140 3 170 + Uremia 
16 170 4 130 + Uremia 
17 140 4 110 0 Uremia 
18 175 3 197 + Uremia 
19 130 3 145 0 Uremia 
20 130 3-4 153 os Uremia 
21 120 3 110 + Uremia 
22 140 4 75 aa Uremia 
23 110 4 115 + Uremia 
24 120 4 60 + § 
25 180 3 72 + Ruptured aortic 
aneurysm 
26 115 210 + Uremia 
27 120 198 0 Uremia 
28 100 3 191 + Uremia 
29 110 2 151 + Uremia 
30 110 3 140 0 Uremia 
31 140 t 147 + Uremia 
32 110 3 83 + Uremia 
33 110 3 205 + Uremia 
34 100 ° 205 + Uremia 
35 100 = 140 + Uremia 


* Was not recorded 

t Visualization of fundi prevented by cataracts. 

§ Ruptured pancreatic cyst, peritonitis, myocardial infarction, 
and uremia. 


at the age of 52, and hypertension at the 
age of 58. In two instances, signs of urinary 
infections were noted during the last ad- 
missions. 

The known durations of the hypertension 
varied from six weeks to twelve years. 
However, in the cases with long known du- 
ration, there generally was the onset of 
an acute phase, lasting anywhere from three 
weeks to one to three years, manifested 
by headache, visual blurring, symptoms of 
uremia, or combinations of these. Less com- 
monly, the acute phase was ushered in by 
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congestive heart failure, or by an increase 
in the severity of a pre-existing congestive 
heart failure. The relationship of treatment 
to the severity, duration, or pathology of 
the disease was not studied. 

The Table is included to show the diastol- 
ic arterial blood pressure, the degree of 
retinopathy, blood urea nitrogen values, and 
cause of death. It also shows whether or 
not arteriolonecrosis was present. 

The vast majority of patients had a 
moderate to marked degree of anemia, and 
hemoglobin levels varied between 3.8 and 
12.2 gm. per 100 ml. of blood. Proteinuria 
was constant. Leukocyturia with clumping 
was found in six patients. Sternheimer and 
Malbin,®® and later Poirier and Jackson,*! 
have shown that in a surprisingly large pro- 
portion of patients with pyelonephritis and 
hypertension the urinary sediment contained 
granular leukocytes, with granules showing 
marked Brownian movement. These cells 
were called “motility cells.” Unfortunately, 
the sediment of the urine of our cases was 
not examined for the presence of these cells. 
Nitrogen retention was constant, and in 24 
cases the urea nitrogen level was 100 mg. 
% or greater. Blood creatinine levels gener- 
ally paralleled the degree of nitrogen reten- 
tion. In 12 instances, creatinine clearance 
was determined, and was markedly de- 
creased. The urine of 16 patients was cul- 
tured once or several times during the 
course of the disease. Five of these had 
at first no growth, but in two of these 
patients where subsequent urine cultures 
were taken, a nonhemolytic streptococcus 
was disclosed once, and a beta hemolytic 
streptococcus on two ocasions in another 
patient. The latter was also found in four 
other individuals. Enteric organisms were 
found six times. 

Except for four patients, death was pri- 
marily due to uremia. These four patients 
died, respectively, of massive bleeding from 
a duodenal ulcer; a ruptured pancreatic 
cyst complicated by peritonitis, and a myo- 
cardial infarction; ruptured aortic aneu- 
All five 
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had had moderate degrees of renal de- 
compensation prior to their final episodes. 

Before a more detailed description of the 
kidney changes are given, it may be stated 
here that the most common gross and histo- 
logic findings in the kidneys were consistent 
with renal changes as occurring in so-called 
pyelonephritis lenta.2® Twenty-seven of the 
total of 35 cases disclosed uncomplicated 
pyelonephritis lenta. This was not the type 
of pyelonephritis characterized by recent or 
old abscesses with pyonephrosis and marked 
destruction of the kidneys, but was charac- 
terized by evidence of a slowly developing 
chronic inflammatory disease, affecting 
principally the tubular apparatus, the inter- 
stitial tissue, and, eventually, the arcuate 
and smaller intracortical arteries, with rela- 
tively minor changes in the glomerular 
apparatus. The kidney lesions corresponded 
to those so well described by Weiss and 
Parker ** under the terms of chronic or 
healed pyelonephritis. However, since pye- 
lonephritis often denotes destruction of the 
kidney parenchyma, often with pyonephro- 
sis, and recent or old abscesses, or conse- 
quences of these, the term pyelonephritis 
“lenta,”” as used previously by Saphir and 
Taylor,”® is preferable. 

Pathologic Findings in Cases Disclosing 
Uncomplicated Pyelonephritis Lenta.— 
Heart: Heart weights varied from 350 to 
725 gm. There was a rough correlation be- 
tween the heart size and the known duration 
of hypertension, though one patient with a 
heart weighing 350 gm. had had known 
hypertension for two years. No correlation 
could be found between the known duration 
of hypertension and the degree of coronary 
atherosclerosis. The latter appeared to be 
dependent on age and sex, more than min- 
imal degrees of coronary atherosclerosis be- 
ing found almost exclusively in men over 
50 years of age. One of these, a 65-year-old 


Negro, had had a known duration of hyper- 


tension for only a month, and a heart weight 
of 350 gm., but had an advanced degree of 
coronary atherosclerosis with marked focal 
narrowing of his coronary arteries. A 650 


Saphir-—Cohen 


gm. heart was present in a 34-year-old white 
man who had known hypertension for only 
12 months. 

Extrarenal Arteries and 
The prosectors’ descriptions of the aorta 
and cerebral arteries, and histologic sec- 
tions of pancreas, suprarenals, intestines, 
and brain were evaluated. Except for in- 
timal proliferation (endarteritis proliferans) 
and vascular necrosis, changes paralleled 
those of the coronary arteries. Intimal pro- 
liferation was a prominent and 
consisted of an increased number of cells 


Arterioles.— 


feature, 


with loosely arranged eosinophilic fibrils. 
Often, in hematoxylin-and-eosin-stained 
sections, there was a bluish cast. In four 
cases, there were either minimal degrees 
of or no intimal proliferation. In _ these 
cases, the diastolic pressures ranged from 
120 to 138 mm. Hg, known duration of 
hypertension one month to ten years, and 
blood urea nitrogen from 58 to 198 mg.%. 
Three of the patients were over 40 years 
the 
relationship between the presence or degree 
of arterial intimal proliferation and_ the 


of age. In pancreas, there was no 


presence or degree of interstitial fibrosis. 

Vascular necrosis, aside from renal ves- 
sels, most often affecting the arterioles, was 
present in 15 instances. There was no 


associated inflammation. 

Kidneys.—The kidneys varied in_ size 
from combined weights of 60 to 440 gm., 
with a median weight of 250 gm. In six 
instances, there was a difference in the size 
of the kidneys and of individual weights of 
more than 10 gm. The kidneys were often 
yellowish, and the capsule stripped with 
some difficulty. The surfaces of the kid- 
neys were usually smooth, but a few large, 
broad, flat scars, slightly depressed beneath 
the surface, were almost invariably noted. 
Sometimes these scars were seen to better 
advantage on the cut surface of the kidney 
because of the shallow U-shaped depres- 
sions they produced. The surface of these 
scars was often reddish and finely velvety. 
In some instances, coarse yellowish nodules 
or yellowish ill-defined areas separated by 


89/751 


44 


Fig. 1—Pyelonephritis lenta. Note the large flat 


scar in the 
hemorrhages, 


center, and the minute petechial 


reddish broad flat scars of various sizes 
were noted throughout the surface. Pete- 
chial hemorrhages were sometimes encoun- 
tered. 
of the 


cortex 


On section, the normal architecture 
cortex was often obscured, and the 
appeared thinner than normal, con- 
taining a few grayish or pinkish streaks. 
Papillae were sometimes blunted, and the 
pyramids contained a few grayish or pink- 
ish dots or streaks. The pelvis was usually 
normal, sometimes slightly dilated, and oc- 
casionally a thickened velvety mucosa was 
noted. 
Microscopically, various 
found. 


changes were 
Most commonly there was an in- 
flammatory exudate in the interstitial tissue, 
consisting principally of lymphocytes and 
a few histiocytes and plasma cells. Invari- 
ably there was a new formation of con- 


Fig. 3—Pyelonephritis lenta. Note the slight 
thickening of the mucosa of the pelvis, the blunting 
of the tips of the pelvis, and minute hemorrhages. 
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Fig. 2.—Pyelonephritis lenta. Note the flat scars 


with light-colored granules. There is a_ single 
petechia. 
nective tissue, richly interspersed with 


lymphocytes, replacing a number of the 
convoluted tubules surrounding the glo- 
meruli. Tubular changes were marked in 
focal or diffuse areas. So-called colloid 
casts, the result of dilatation of the con- 
voluted tubules and loops of Henle, with 
flattening of the epithelium, and deposition 
of eosinophilic casts, were very common. 
Such areas, if large and consisting prin- 
cipally of dilated tubules with the eosino- 
philic casts resembling thyroid tissue, have 
been referred to as “thyroid-like” or 
“struma renalis.’”’” Small atrophic tubules 
were common in focal areas, and some of 
them were, as mentioned above, often re- 
placed by fibrous tissue with lymphocytic 
cells. Fatty changes in the lining cells of 
convoluted tubules were common. Inflam- 
matory cells within the tubules were like- 
wise common. These often were a few 
polymorphonuclear leukocytes, intermingled 
with monocytes and nuclei from desqua- 
mated lining cells. In stages of acute 
exacerbation of chronic pyelonephritis, 
tubules filled with polymorphonuclear leu- 
kocytes and actually-forming casts were 
often present. Glomerular changes were 
not characteristic, and were usually by far 
not as severe and noticeable as the changes 
in the interstitial tissue and in the tubular 
apparatus. In scarred areas there was a 
Often, 
there was an alterative glomerulitis, as 
first described by Kimmelstiel and Wil- 
son.*! Only occasionally, in obviously later 


concentric periglomerular fibrosis. 
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Fig. 4—Note atrophy 
of tubules, _ interstitial 
fibrosis, relatively little 
changes in the glomeruli, 
and endarteritis of artery. 
(Hematoxylin and eosin 
preparation. X 170.) 


stages, various degrees of fibrosis and hya- 
linization of the glomerular tufts were 
noted. In some cases, there was also thick- 
ening of the basement membrane of the 
glomeruli, and adhesions between loops of 
the glomeruli. Formation of crescents, or 
demilunes, was observed occasionally. They 
were generally in areas of interstitial in- 
flammation or fibrosis, and were localized. 

Outstanding in these kidneys were the 
The arcuate and smaller 
intracortical arteries were most involved, 
but the interlobar arteries often showed 
the characteristic lesion. This was a cellu- 
lar, loosely arranged intimal proliferation, 
with or without medial hypertrophy. Occa- 
sionally, in larger arteries, the intimal pro- 
liferation took the form of eccentrically 
located, knob-like projections into the arte- 
lumen (endarteritis deformans). In 
instances, the intimal proliferation 
was so severe as to almost occlude the 
lumen. The internal elastic laminae were 
often thickened and split into several thick 
isolated lamellae. Often, severe changes 
were encountered in the arterioles. Only 
those vessels were so considered which 
were of the size of the afferent and efferent 
vessels. There was diffuse hyperplastic 
sclerosis, with marked lumenal narrowing. 


vascular lesions. 


rial 
many 
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Arteriolar hyalinization was present in the 
kidneys of 10 individuals, but generally 
was minimal in degree. Of these 10, eight 
were over 40 years of age. Arteriolonecro- 
sis, often with extension into glomerular 
tufts, was present in 28 cases. There was 
no cellular infiltration surrounding the ar- 
teriolonecrosis, indicating that necrosis of 
the arterioles was a rather recent event. 
The term “naked” necrosis seems appro- 
priate for these changes. Because of the 
obvious short duration of the arteriolone- 
been the 

ot the 


crosis, it certainly could not have 
cause of the uremia in the cases 
malignant hypertension. 

Microscopic changes 
were relatively slight. Foci of squamous 
cell metaplasia were rare. The loose tissue 
beneath the mucosa occasionally was slight- 
ly edematous and showed a moderate in- 
Foci of 


in the renal pelvis 


crease in connective tissue. 
lymphocytic infiltration, with a few plasma 
cells and larger monocytes, were likewise 
encountered. 

Combinations of Glomerulonephritis and 
Pyelonephritis—In 8 cases, the 
glomerular changes were more character- 
istic of the type seen in glomerulonephritis 
(see below). However, in addition, inter- 
stitial, tubular, and arterial intimal changes, 


some of 
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Fig. 5.—Note atrophy of tubules, slight 
periglomerular fibrosis, and endarteritis. 
(Hematoxylin and eosin preparation. 
400.) 


Fig. 6.—Dilatation of 
atrophic tubules  (thy- 
roid-like appearance). 
(Hematoxylin and eosin 
preparation. 90.) 


Fig. 7.—Periglomerular 
fibrosis with atrophy of 
some tubules and infiltra- 
tion of lymphocytes. 
(Hematoxylin and eosin 
preparation. X 170.) 
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Fig. 8—Endarteritis obliterans. Severe 
narrowing of the arterial lumen. (Hema- 
toxylin and eosin preparation. 400.) 


Fig. 9—Note the thickening of base- 
ment membrane.  ( Periodic-acid-Schiff 
preparation. X 400.) 


Fig. 10.—Arteriolar necrosis. Note the 
absence of inflammatory cells. (Hema- 
toxylin and eosin preparation. x 400.) 
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as described in the pyelonephritis lenta 
cases, were present. Of the eight patients 
in this group, five were female and three 
were male. Four were white. Four patients 
were in the third decade. 

Four of these individuals had long his- 
tories of renal disease preceding the onset 
of hypertension, with time intervals varying 
from 2 to 23 years. The oldest patient had 
had known hypertension for 8 years when 
she was admitted for a breast biopsy. At 
that time, she had 4+ proteinuria, micro- 
hematuria, Jeukocyturia, normal 
blood urea nitrogen and creatinine levels, 
but a slightly decreased urea clearance. 


Sco] 


Despite clinical findings pointing to a 
longer duration of renal disease, the known 
duration of hypertension in this group had 
a variability similar to that of the uncom- 
plicated pyelonephritis lenta group; it var- 
ied from 6 months to 13 years. In 
comparison with the uncomplicated pyelo- 
nephritis lenta group, there tended to be a 
gradually progressive course of uremia, and 
a less explosive onset of the terminal phase 
of the disease. The diastolic blood pressure 
tended to be less than in the uncomplicated 
pyelonephritis lenta group, diastolic pres- 
sures of more than 140 mm. Hg not being 
recorded in any of the glomerulonephritis 
group, while such high pressures were 
present in nine patients of the pyelone- 
phritis group. 

Though there were variations in the de- 
gree of anemia in both the combined glo- 
merulonephritis and pyelonephritis and 
the uncomplicated pyelonephritis groups, the 
anemia tended to be more marked in the 
former, with values ranging from 5.6 to 
8.8 gm. of hemoglobin per 100 mil. blood, 
while in the latter group the values ranged 
from 3.8 to 12.2 gm. The degree of pro- 
teinuria in random urine samples was sim- 
ilar. In three cases, at one time or another, 
of the combined group of glomerulone- 
phritis and pyelonephritis, there was pyuria. 
In the remaining cases, there was clumping 
of the cells. Azotemia was present in all 
cases of combined glomerulonephritis and 
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pyelonephritis, with urea nitrogen values 
from 110 to 220 mg. %. In comparison, 
10 of the patients with uncomplicated pye- 
lonephritis lenta had blood urea nitrogen 
values of less than 100 mg.%. Creatinine 
clearance determinations were done in two 
instances. They ranged from 6 to 20 ce. 
per minute per 1.73 square meters of body 
surface (normal, 120+20 cc. per minute). 
Antistreptolysin titers were determined in 
one patient, and disclosed a titer rise from 
250 to 590 units. A subacute glomerulo- 
nephritis was found at autopsy. 

Except for a tendency to more diffusely 
granular cortical surfaces in this group, 
there was no significant difference in the 
gross appearance of the kidneys as com- 
pared to the uncomplicated pyelonephritis 
group. Their combined weights varied from 
120 to 350 gm. In all cases, the kidneys 
were approximately equally sized. There 
was no relation between kidney weight and 
the duration or the degree of hypertension. 

Microscopically, the glomerular changes 
were characteristic of the type of glomeru- 
lonephritis present. two instances, 
chronic diffuse glomerulonephritis was 
found, in addition to the pyelonephritis 
lenta; in four instances, chronic lobular 
glomerulonephritis, and in one case, sub- 
acute and chronic glomerulonephritis. In 
addition, interstitial, tubular, and arterial 
intimal changes, as described in the pyelo- 
nephritis lenta kidneys, were present. Vas- 
cular necrosis was present three 
instances. In two cases where the latter 
lesion was absent, the blood urea nitrogen 
levels were markedly elevated, 115 and 210 
mg.%, but the diastolic blood pressures 
were relatively low, 110 and 115 mm. Hg. 

Renal Arteriolonecrosis.—Special atten- 
tion was given to the presence or absence 
of renal arteriolonecrosis. In the past, ar- 
teriolonecrosis was held to be the most 
characteristic feature of “malignant neph- 
rosclerosis,’ and it was believed that the 
factor which 
caused the renal failure, i.e., the “malignant 
phase.” 


arteriolonecrosis the 


However, as was pointed out pre- 
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viously, this could not be so, since the arte- 
riolonecrosis in these kidneys is very 
recent, and since there is often no cellular 
reaction about these vessels (“naked ne- 
crosis”). Experimentally, such an arterio- 
lonecrosis can be produced in dogs who had 
arterial hypertension for some time brought 
about by unilateral clamping of a renal 
artery, if later renal failure is obtained 
after ligation of the opposite ureter. 

For relation of the heights of the dias- 
tolic arterial blood pressure, the degree of 
retinal changes, the serum urea nitrogen 
content, and the presence or absence of 
arteriolonecrosis of the kidney, see the 
accompanying Table. 

From this Table, it appears that of our 
35 cases, 28 kidneys disclosed arteriolone- 
crosis. Perhaps if more sections were taken 
from the kidneys, arteriolonecrosis might 
have been found in all instances. None of 
the patients with arteriolonecrosis had a 
normal serum nitrogen. It varied from 47 
mg.% to 333 mg.%. In one patient with 
arteriolonecrosis, the urea nitrogen was not 
taken. 

The diastolic arterial blood pressure 
in patients with arteriolonecrosis was 100 
in three, 110 in four, 115 in another, 120 in 
two, 130 in two, and over 130 mm. Hg in 
sixteen patients. In the seven patients who 
showed no arteriolonecrosis, the respective 
diastolic pressure was 110 in one, 120 in 
one, 130 in three, and 140 mm. Hg in two 
patients. All patients with renal arterio- 
lonecrosis, with the exception of one, had 
3+ or 4+ retinopathy. One had 2+ 
retinopathy. There also was a 3+ or 4+ 
retinopathy in six patients who had no 
arteriolonecrosis, and whose eye grounds 
were examined. 

Thus, out of a total of 35 patients, 28 
disclosed arteriolonecrosis of the kidneys. 
Of these 28, all had elevated to very high 
serum urea nitrogen, with the exception of 
one, in whom the test could not be per- 
formed. Over half had values of over 140 


mg.%. 
Saphir—Cohen 


Just what the relationship is between 
renal arteriolonecrosis and the high urea 
nitrogen of the serum could not be deter- 
mined from this study. However, we be- 
lieve, as Goldblatt *? has suggested, that 
increased vascular tension combined with 
the effect of an unknown chemical sub- 
stance of renal origin in patients with renal 
failure are important for the production 
of arteriolonecrosis. 


Comment 


To recapitulate, in this study of 35 cases 
with the malignant hypertension syndrome, 
27 disclosed uncomplicated pyelonephritis 
lenta, and 8, pyelonephritis lenta and glo- 
merulonephritis. The clinical aspects of the 
pyelonephritis lenta group were notable in 
that the majority of patients were without 
a clinical history of typical or classical pye- 
lonephritis. However, in instances 
where there had been previous hospitaliza- 
tions for diverse reasons, there was un- 
equivocal laboratory evidence of urinary 
tract disease long before the onset of hyper- 
tension. In contrast, the individuals in 
whom glomerulonephritis was one factor 
in the picture of “malignant hypertension” 
generally had clinically known long dura- 
tions of renal disease before the onset of 
hypertension. 

The high incidence, 77%, of uncompli- 
cated pyelonephritis lenta as the underlying 
kidney disease in malignant hypertension, 
found in this study contrasts sharply with 
the literature, with incidences ranging from 
16 to 71%.)*47223" Possibly the discrep- 
ancy in the reported incidence of pyelo- 
nephritis as the primary renal disease in 
studies of malignant hypertension is due 
to differences in criteria used for the mor- 
phologic, and sometimes the clinical, diag- 
nosis of chronic or “healed” pyelonephritis 
and “malignant nephrosclerosis.” It should 
be noted that in this study, only patients 
with evidence of progressive renal failure 
were selected as examples of the clinical 
syndrome of malignant hypertension. 

In clinical and pathological studies on 
malignant hypertension, only a few investi- 
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gators 1714.22.23 have attempted to describe 
features used in differentiating chronic or 
“healed” pyelonephritis from “malignant 
nephrosclerosis,’ and these are often un- 
convincing and at variance with each other. 
As an example, in reference to vascular 
changes, Kincaid-Smith et al.’* stated that 
the predominant histologic sign in “malig- 
nant nephrosclerosis” was intimal hyper- 
plasia of the renal intracortical arteries of 
a degree more extensive than in “renal ma- 
lignant hypertension,” and that vascular 
necrosis was present in both. These find- 
ings were more or less similar to those 
of Heptinstall, though he stated that ar- 
teriolar necrosis was the “most important 


12 


change. On the other hand, in Weiss 
and Parker’s report,* the intrarenal vascu- 
lar changes were described as being similar 
or identical in both pyelonephritis with ma- 
lignant hypertension and “nephrosclerosis,” 
with arteriolar necrosis not being an essen- 
tial feature in Mansfield et al.?* 
described renal “hyperplastic arterioloscle- 


either. 


rosis” in both “malignant nephrosclerosis”’ 
and pyelonephritis, but arteriolar necrosis 
only in the former. This discrepancy again 
points to the futility of assigning the term 
“malignant nephrosclerosis” to one renal 
entity. While it is true that arteriolone- 
crosis is one characteristic feature, it is 
neither the cause of the malignant phase, 
nor is it specific for one renal disease. 

It should be noted that the lack of a 
pertinent history cannot be used in ruling 
out pyelonephritis lenta as the basic ana- 
lesion of malignant hypertension. 
This first became apparent in the work of 
Longcope and Of the 
25 instances of pyelonephritis with malig- 
nant hypertension in the Kincaid-Smith 
et al. series, only 8 had a pertinent history 
of pyelonephritis.** It is noteworthy in this 
respect that in the recent literature there 
have been reports on the relatively high 
incidence of unsuspected, subclinical cases 
of urinary tract infections.*™ 

From our studies, it appears that pyelo- 
nephritis lenta presents a definite morpho- 
logic entity, and that a number of cases 


96/758 


tomic 


M. A, ARCHIVES OF INTERNAL MEDICINE 


reported as “essential malignant hyperten- 
sion” or “malignant nephrosclerosis” most 
likely fall into this category. While no 
single microscopic criterion of the renal 
changes is characteristic of pyelonephritis 
lenta, the combination of the changes in 
the interstitial tissue, in the tubular appa- 
ratus, and in the blood vessels, combined 
with the nonspecific changes in the glo- 
meruli, is significant. The blood vessels 
which are located in the interstitial tissue 
are secondarily involved, and react with 
a marked intimal proliferation and conse- 
quent narrowing of the lumens. These 
arterial changes are not regarded as pri- 
mary, but are much more likely the result 
of the inflammatory changes in the inter- 
stitial tissue, and should be designated as 
endarteritis deformans. They are compar- 
able to the arterial changes seen in the 
vicinity of old peptic ulcers in the stomach. 

The cause of pyelonephritis lenta is not 
known. The few blood cultures which were 
taken in our cases are not significant 
enough. However, it seems likely that it 
is caused by organisms of only little patho- 
genicity setting up a slowly developing 
chronic inflammation of principally the 
interstitial tissue of the kidney. Perhaps the 
fact should be stressed that hemolytic 
streptococci, which are very uncommon in 
urine cultures, were found in six patients. 
More careful bacteriologic studies of the 
urine, and perhaps of renal biopsy speci- 
mens, are of utmost importance in this 
respect. At present it is also impossible 
to determine whether pyelonephritis lenta 
is the result of a blood-borne infection, or 
caused by an “ascending” infection starting 
as a primary pyelitis. Thus, the wisdom of 
using the term “pyelonephritis” at all is 
open for discussion. However, recently, 
similar if not identical morphologic pic- 
tures, except for vascular changes, have 
been produced in rats and rabbits by sev- 
eral different methods of experimental 
pyelonephritis.*>** It is pertinent to note 
that in one of the earlier studies, Mallory 
et al.5® found hyperplastic arteriolosclero- 
sis in two rabbits with experimentally in- 
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duced pyelonephritis which lived for four, 
and eleven and a half months, respectively, 
after the onset of the disease. 

The presence of flat scars of the kidney 
corresponding to the diseased pyramids and 
the associated calyx of the renal pelvis also 
speaks for pyelonephritis. While a history 
of a past pyelitis would certainly be in 
favor of a primary urinary tract infection, 
such a history, as previously noted, is ob- 
tained only in a minority of patients. From 
a morphologic point of view, the term 
chronic interstitial nephritis may be per- 
haps more appropriate, but this term has 
been used to denote arteriolar nephroscle- 
rosis. Although there is no proof that all 
these kidney changes signify true pyelo- 
nephritis, it seems most likely, as Weiss 
and Parker ** suggested, and as is com- 
monly accepted, that all these kidney lesions 
can well be explained on the basis of a 
slowly developing pyelonephritis. 

Changes in the arcuate and intracortical 
arteries, occurring insidiously, seem to us 
to be responsible for the most important 
clinical finding, the hypertension. Clini- 
cally, the patient seems to get along well 
without any tangible symptoms of renal 
involvement, until the vessel changes are 
severe enough to cause ischemia of the 
kidney, and resulting hypertension. It is 
obvious that the hypertension in these cases 
is based on Goldblatt’s mechanism. With 
kidney function still being normal, or only 
slightly impaired, the patient may be diag- 
nosed in this stage of the pyelonephritis 
lenta as having “essential hypertension.” 
As a matter of fact, we have seen a number 
of cases diagnosed “essential hypertension” 
where, at autopsy, chronic pyelonephritis 
lenta was found. 

In this situation, another element is now 
necessary to precipitate renal failure and a 
rapidly progressing uremia. This super- 
imposed element or factor may be renal or 
extrarenal. Among the renal factors may 
be an acute inflammation. Thus, in our 35 
cases, the kidneys of thirteen disclosed ana- 
tomic evidence of superimposed acute 
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pyelonephritis. Two individuals had a su- 
perimposed subacute glomerulonephritis. 
One patient had _ generalized 
with renal involvement. 


sarcoidosis 
Two other indi- 
viduals had marked atherosclerosis of the 
main renal arteries, one of these with mural 
thrombosis. Another factor may be the 
progressive narrowing of intrarenal ar- 
teries, analogous to the tightening of the 
renal clamp in the experimental animal, 
eventually leading to renal failure. Super- 
imposed extrarenal factors may be any dis- 
eases that conceivably could reduce the 
renal blood flow. This may include pulmo- 
nary caseous tuberculosis or ruptured aortic 
aneurysm, as seen in this series, or, more 
commonly, varying degrees of congestive 
heart failure. Whatever it may be, it seems 
evident that there is a second factor which 
ushers in the renal failure and the malig- 
nant phase. This second factor, however, 
bears no relation to the arteriolonecrosis, 
which is obviously a recent phenomenon. 
Whether or not a toxic substance occurring 
in uremia causes the arteriolonecrosis, as 
has been postulated, cannot be established, 
but from the preceding data, seems very 
likely. 

Because of the fact that this type of 
chronic pyelonephritis is often complicated 
by an acute superimposed inflammatory 
condition, causing uremia in a patient with 
previously severe hypertension, it is so fre- 
quently the principal disease in patients 
with malignant hypertension. 

While in some of our cases the kidneys 
were of unequal size, unilateral pyelone- 
phritis lenta was not encountered in this 
series. However, in a previous study,”° 
unilateral pyelonephritis terminating in 
“malignant hypertension” was encountered. 
This indicates the importance of careful 
studies in all these cases, in the hope of 
diagnosing an instance of unilateral involve- 
ment, and possible cure following nephrec- 
tomy before the onset of renal failure, ice., 
before the onset of the malignant phase. 
In the malignant phase such a procedure is, 
of course, hopeless. 
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Pyelonephritis is usually associated with 
a dilated pelvis, hydro- or pyonephrosis, 
atrophy of the pyramids, and either recent 
abscesses in the kidney, or large scars, the 
result of abscesses. This type of pyelone- 
phritis, which is characterized by destruc- 
tion of much of the kidney parenchyma, 
should be designated as the “destructive” 
variety of pyelonephritis. The pyelone- 
phritis here described is characterized by a 
slowly developing chronic destruction of 
kidney parenchyma, and is designated pye- 
lonephritis “lenta’’; “lenta’” referring not 
only to the slowly developing inflammation 
and the clinically insignificant onset, but 
also to the insidious (“sneaky”) course of 
the disease, which often remains clinically 
silent until the marked involvement of the 
intrarenal arteries causes the severe hyper- 
tension of these patients. 

Contrary to the generally accepted 
view,”:!2:14 we feel that vascular necrosis, 
intrarenal or extrarenal, is not necessary 
for either the development of malignant 
hypertension or for its morphologic iden- 
tification. 

While not included in this study, we have 
observed that any kidney lesions surround- 
ing the kidney which are known to cause 


hypertension may also provide the under- 
lying renal pathology of malignant hyper- 


tension, together with a superimposed 
second element which causes renal failure. 
Thus, arteriolar nephrosclerosis, periarte- 
ritis nodosa, narrowings of the renal ar- 
tery or at the mouth of the renal artery 
(Goldblatt’s kidney), as well as pyelone- 
phritis lenta, may provide the basic lesion 
causing arterial hypertension. As in pye- 
lonephritis lenta, in all these cases, as 
discussed before, a second element occurs 
which causes impending renal failure, and 
the rising blood urea nitrogen. As stated, 
this is probably also responsible for the 
arteriolonecrosis with minute hemorrhages. 
All such kidneys with minute hemorrhages, 
regardless of the primary renal disease, 
have been referred to as “malignant neph- 
rosclerosis.” (See also Saphir and Ballin- 
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ger.*!) The various gross descriptions of 
so-called “malignant nephrosclerosis” in 
the literature aid in the assumption that 
there is no one single entity which can 
possibly be called malignant nephrosclero- 
sis. In our experience, the most common 
single entity, as repeatedly stated, is pye- 
lonephritis lenta. 


Summary and Conclusions 


Thirty-five autopsied cases of malignant 
hypertension are presented, with a discus- 
sion of the morphologic and clinical fea- 
tures. “Malignant nephrosclerosis” as one 
pathologic entity does not exist. As usually 
diagnosed by pathologists, it is most com- 
monly a form of pyelonephritis designated 
as pyelonephritis lenta. Using established 
criteria, 27 of the 35 cases are diagnosed as 
pyelonephritis lenta, and 8 as combinations 
of glomerulonephritis and pyelonephritis 
lenta. 

By pyelonephritis lenta, in contrast to 
destructive pyelonephritis, is meant a slow- 
ly developing inflammation of the kidney 
involving principally the pelvis, tubular 
apparatus, and interstitial tissue, in the 
absence of suppuration. Most likely, be- 
cause of the involvement of the interstitial 
tissue, the arteries of the size of the intra- 
cortical and arcuate vessels become second- 
arily affected, in the form of an endarteritis 
deformans with severe narrowings of the 
lumens. As in Goldblatt’s experiments, 
these changes are probably responsible for 
the hypertension. The clinical course of 
pyelonephritis lenta is insidious, often  si- 
lent (“lenta”), until the severity of the 
blood vessel lesions causes hypertension. 
The cause of pyelonephritis lenta, and 
whether or not it may be blood-borne or 
“ascending,” is not known. Most likely it 
is the result of an insidious bacterial in- 
fection spreading to the interstitial tissue 
of the kidneys. The “malignant phase’ is 
ushered in by a superimposed element ap- 
pearing either very early or late. Impend- 
ing myocardial failure, glomerulonephritis, 
acute pyelitis, acute pyelonephritis, infarcts 
of the kidney, or chronic progression of 
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the intrarenal vascular changes proceeding 
to a stage responsible for renal failure, may 
constitute this second factor. 


In our view, arteriolar necrosis cannot 
possibly usher in the “malignant phase,” 
since it is obviously a very recent phenome- 
non, occurring only after renal failure has 
been established. 


Michael Reese Hospital, Department of 
Pathology, 29th Street & Ellis Avenue (16). 
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CORRECTION 


In the article by Wilbur Oaks, Philip Lisan, and John M. Moyer entitled “Inhibition of 
Cholesterol Synthesis with the Use of MER-29,” A.M.A. ArcHives oF INTERNAL MEDICINE, 
Otcober, 1959, page 31/527, the author uses the word MER-29 as if it were a common 
Wm. S. Merrell Co., Cincinnati, Ohio, 


(generic) term. MER-29 is a trademark owned by 


for the generic name of which is triparanol. 
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Case Reports 


Type Reaction 


LEE H. SHIELDS, M.D., Harrisburg, Pa. 


Introduction 


Since 1866 when the first case of en- 
cephalitis caused by Cryptococcus neo- 
formans was reported by Zenker, there have 
appeared in the literature about 300 cases 
of cryptococcosis, 151 cases? being reported 
in the United States alone between 1949 
and 1953. The majority of the cases have 
been of the meningoencephalitic type,? but 
in recent years, largely because of improved 
laboratory techniques, pulmonary involve- 
ment, local organ involvement, and 
osteomyelitis caused by 
Cryptococci have been reported with in- 
creased frequency. Whereas localized cryp- 
tococcosis is characterized by almost uniform 
recovery after surgical treatment, the dis- 
seminated form of the disease has been al- 
most uniformly fatal, usually terminating 
| with meningitis. 

At the tissue level, very little inflamma- 
tory response is elicited by the conglomerate 
masses of organisms unless the lesions have 
been of long duration. Central necrosis in 
| the occur, but a 
fibrinous capsule is not usually present.* 


granulomatous 


discrete lesions may 


Bone lesions are said to be infrequent in’ 


the disseminated form of the disease. 


Submitted for publication March 17, 1959. 

A Summary of this paper was presented at the 
regional meeting of the American College of 
Physicians, Philadelphia, January 23, 1959. 

Formerly Resident, Dept. of Internal Medicine, 
Harrisburg Polyclinic Hospital; at present, a 
Southeastern Pennsylvania Heart Association 
Fellow at the Robinette Foundation of Cardiovas- 
cular Research at the Hospital of the University of 
Pennsylvania. 


Disseminated Cryptococcosis Producing a Sarcoid 


The Report of a Case Treated with Amphotericin B 


The following case illustrates a patient 
with disseminated cryptococcosis with dif- 
fuse granulomatous visceral and osseous 
involvement in whom a remission has been 
induced by fungicidal therapy. 


Report of Case 


The patient, a 42-year-old unmarried Negro 
woman, a cook, had worked on a farm in North 
Carolina until coming to Pennsylvania in Septem- 
ber, 1957, two days before she was admitted. She 
had been in excellent health until six weeks prior 
to admission, at which time she had transient left 
shoulder pain and tenderness, simultaneous with 
the appearance of a painless vesicle on each upper 


arm, She stated that the “blisters” soon ruptured, 


leaving punched-out ulcers. Incapacitating left 
shoulder, hip, and ankle pain and swelling, profuse 
sweating, frontal headaches, chills, fever, and 


weight loss prompted admission. 

Physical examination revealed a 5-foot 6-inch, 
160-pound Negro woman, obviously in much pain 
whenever she moved, with blood pressure 130/85, 
pulse 102, respiration 24, and temperature 102.8 F. 
Positive physical findings were: 

1. One nontender granulating punched-out ulcera- 
tion, 0.5 cm. deep, on each upper arm 

2. Five healed indurated black circular scars on 
the right forearm 

3. Redness, heat, and tenderness of the antero- 
medial aspect of the head of the left humerus, 
with an area of fluctuance extending medially about 
3 inches in the left supraclavicular 
causing pain on abduction of the shoulder 

4. Tenderness and limitation of motion of the 
left femoral head 

5. Tenderness and heat over the lateral malleolus 
of the left ankle 

6. Large tender left axillary nodes and a few 
small, discrete, nontender right axillary nodes, but 
no other significant adenopathy 

Examination of the abdomen, pelvis, rectum, and 
nervous system yielded normal findings. 
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Start of After 
Amphot. B Amphot. B 
Ist Adm Therap. Therap. 2d Adm. Therap. 
9/18/57 11/13/57 1/12/58 4/8/i3 6/13/58 


% 10.3 10.4 8.7 


Hemoglobin (gm. %) 


Laboratory Data 
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After 
2d 


11.4 8.6 


WBC (thousand) 10.4 6.6 3.9 3.7 5.6 
Neutrophils 73 66 32 60 71 
Eosinophils 0 7 6 2 2 
Basophils 0 0 0 0 0 
Lymphocytes 7 27 62 38 22 
Eosinophil count/cu. mm. ll 132 2090 154 110 
Eo. count (after corticotropin, 

4 hr. Thorn) - 99 1716 99 
Sed. rate/hour 38 38 28 
C, reactive protein 4+,4+ 4+,4+ 2+,3+ — 3+,4+ 
Total protein (gm. %) 7.0 7.4 6.4 -_ 6.8 
Albumin (gm. %) 4.1 4.1 3.4 - 3.2 
Globulin (gm. %) 2.9 3.3 3.0 3.6 
Alk. phosphatase (King-Armstrong 

units) 13 21 10 —- 12 
Ceph. floce. (units) 0,1+ 2+,3+ 1+,2+ 24+,3+ 
Serum 

Sodium mEq/L 138 - 136 138 144 

Potassium mEq/L. 4.2 4.5 3.2 3.5 2.5 

Chl. mEq/L. 96.0 — 91 101 96 

CO; comb. power mM/L. 18.0 - 18 17 18 

Cale. mEq/L. 5.4 5.8 4.7 - — 

Phosph. mg. % 2.8 3.6 4.8 
Serology VD RL/Kolmer units +4/16 +2/16 Neg. Neg. Neg. 
Colloidal gold 0123333100 - 0001100000 


The patient’s hospital course was marked by 
daily fluctuations in temperature from 100 F to 
104 F, the development of herpes zoster along the 
entire course of the right tenth thoracic segment, 
and, a few days later, a few scattered varicelliform 
lesions. The left ankle became fluctuant. She had 
such severe pain on movement that she was forced 
to remain immobile in bed. 

Diagnostic studies included the following (see 
Table) : 

(a) Pertinent laboratory studies showed a 
hemoglobin of 10.3 gm. %, white count 10,400 


Fig. 1—Chest film showing widening of superior 
mediastinum and enlarged hilar nodes. 
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with neutrophils 


eosinophils 2%. The erythrocyte sedimentation rate 
was 38 mm. per hour, quantitative Kolmer 16 
units, C reactive protein 44+ (2 hours) and 4+ 
(24 hours), serum albumin 4.1 gm. %, and globulin 
2.9 gm. %. The spinal fluid was normal. Cultures 
urine, and 
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52 

6 
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lymphocytes 


of the cervix, blood, bone marrow, 
spinal fluid were negative for bacteria. 


Fig. 2.—Destructive lesion 


of lateral malleolus. 
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Fig. 3.—Destructive lesion of clavicle. 


(b) Roentgenograms taken are summarized as 
follows : 

1. Chest: mass lesion to right of aortic knob, 
widening of superior mediastinum, enlarged hilar 
lymph nodes 

2. Survey of bone: destructive lesions involving 
the tip of the external malleolus of left fibula, 
distal third of clavicle, superior aspect of glenoid 
of left scapula 

3. Skull: several small punched-out areas from 
1 to 2 cm. in size, and an irregular’ radiolucent 


Fig. 5.—Clavicular biopsy showing cells of 
macrophage and reticuloendothelial type, some with 
vacuolated cytoplasm, suggestive of lipoid gran- 
ulomatosis. 


Shields 


Fig. 4—Small punched-out areas and larger oval 
destructive lesion in skull. 


Fig. 6.—Multinucleated giant cell with asteroid 
inclusion, characteristic of the granulomatous re- 
action in axillary nodes. 
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Fig. 7.—Budding Cryp- 


tococci in clavicular lesion 


zone, 2 to 3 cm. in size, to the right side of 


the occipital bone 


Aspirations trom the left supraclavicular area 
and from the left ankle yielded a sterile exudate. 
A biopsy of the clavicular lesion was reported as 


lipoid granulomatosis, suggestive of Hand-Schiuller- 
Christian It consisted of vacuolated 
macrophages, cells of reticuloendothelial type, and 
scattered eosinophilic and neutrophilic granulocytes. 
A biopsy of a lymph node from the right axilla 
was consistent with sarcoid. 


syndrome. 


It was characterized 
by a chronic granulocytic reaction with giant cells 
and lack of necrosis within the tubercles. Draining 
sinuses developed from both biopsy sites and were 
quickly secondarily infected. 

Differential 
possibilities, a 


diagnosis suggested, among other 


fungus etiology, and appropriate 


studies were carried out. These resulted in posi- 
tive cultures for Cryptococci from the left supra- 
clavicular the osteolytic lesion in the 
external malleolus of the left fibula, the sternal 
marrow, and the spinal fluid. On review of the 
slides, mycotic organisms appearing as budding 
capsules, staining with mucicarmine, were identi- 
fied. Thus the patient had proven disseminated 
cryptococcosis involving the — sternal 
meninges, left fibula, and left clavicle. 

Therapy and Course.—Specific antifungal ther- 
apy was undertaken with intravenous amphotericin 
B. Starting with 0.25 mg/kg. per day, the dose was 
increased gradually over a period of seven days 
until 0.75 mg/kg. per day was attained. This dose 
was administered on 34 different days. By the 
ninth day of therapeutic dosage, joint tenderness 


abscess, 


marrow, 


Fig. 8.—Sarcoid type gran- 
ulomata in the liver. 
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had subsided somewhat, and improvement was pro- 
gressive thereafter. At the conclusion of therapy 
she was vastly improved, having only minimal 
tenderness over the granulating sinuses, but the 
anemia was more profound. Radiologically all 
lesions had remained stable. All cultures were 
repeated and were negative. She was discharged 
January 14, 1958, afebrile and feeling well. 

She was readmitted April 28, 1958 because of 
excessive sweating, occipital headaches, and mild 
weakness. Cryptococci were again cultured from 
the spinal fluid. Intravenous amphotericin B was 
administered every other day, the dosage being 
increased gradually from 0.25 mg/kg. to 1.0 mg/ 
kg. per day. Hydrocortisone, 50 mg., was added 
to each infusion to minimize febrile reactions. Po- 
tassium was administered concomitantly. Twenty 
alternate-day therapeutic doses were administered. 

Discharged on June 14, 1958 on decreasing doses 
of prednisone, the patient was readmitted five days 
later after a siege of severe emesis. She presented 
a picture of full-blown alkalotic tetany and signs 
of moderate dehydration, confirmed by laboratory 
studies. The tip of the spleen was palpable. She 
responded well to fluid and electrolyte replacement 
therapy. 


AM PHOTERICIN 


65 6786 9 1218 1465 0647 


Clinically she did well as an outpatient for the 
next five months, complaining only intermittently 
of aching of the affected joints around the healed 
sinus tracts. Spinal fluid cultures at monthly in- 
tervals remained sterile. Osseous and pulmonary 
lesions remained unchanged. The only abnormali- 
ties were a low-grade fever, an enlarged spleen, 
an increased sedimentation rate and alkaline phos- 
phatase, and a mild hypochromic microcytic anemia, 
refractory to oral iron therapy. 

Believing that a spherical mass, found roent- 
genographically in the left upper quadrant, and the 
enlarged spleen might represent foci of infection, 
a laparotomy was performed on December 27, 1958. 
The liver, which was of normal size and somewhat 
mottled in appearance, was biopsied. Two accessory 
spleens (one being the mass in question), a 950 gm. 
spleen, and small nodes found in the gastrohepatic 
ligament were removed. Sections of spleen, liver, 
and regional lymph nodes presented a_ similar 
pathological pattern, showing almost complete 
obliteration of the architectural structure and re- 
placement by a sarcoid-type granulomatous reaction. 
Although cultures of all tissues were sterile, oc- 
casional Cryptococcal organisms were demonstrated 
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in the spleen and lymph nodes with a fluorescein 
staining technique. 

Following the splenectomy, there was a satis- 
factory hemoglobin response to oral iron therapy. 
There has been no recurrence of fever. Serum 
globulin increased steadily, and at the present time 
the albumin-globulin ratio is again inverted. The 
patient is doing well four months after splenectomy, 
except for recurring mild polyarthralgia. 


Amphotericin B Therapy 


The recommended dosage of amphoter- 
icin B ranges from daily infusions of 0.5 
to 1.0 mg/kg. or alternate-day infusions of 
1.0 to 1.5 mg/kg. The length of the thera- 
peutic course is as yet undefined. Ad- 
ministered to this patient in two courses 
were fifty-four therapeutic doses, totalling 
3162 mg., or about 45 mg/kg. Dilution of 
the drug was effected to 1 mg. in 20 cc. of 
5% glucose in water, suggested by Squibb 
Laboratories in a personal communication.‘ 

Precautions during fungicidal administra- 
tion consisted of: (1) a fasting condition 
prior to and during the infusion, (2) dilu- 
tion of the drug as noted above, (3) slow 
infusion over six to eight hours, (4) pre- 
medication with salicylates, barbiturates, 
antihistamines, antinauseants, tranquilizers, 
and finally (5) administration of hydro- 
cortisone during the infusion. 

The toxic reactions to amphotericin B 
were manifest both clinically and by labo- 
ratory methods (Fig. 9). Emphasis must 
be placed on the patient’s personal discom- 
fort to the infusion of the fungicide. Early 
toxic reactions (during administration) con- 
sisted of flushing, restlessness, abdominal 
discomfort, nausea, vomiting, malaise, 
anorexia, headaches, shaking chills, and 
usually an acute febrile episode. Vomiting 
of the first meal after the infusion was 
frequent. Phlebitis at the site of intravenous 
administration was not noted. No significant 
differences in symptomatic toxicity between 
the daily and the alternate-day methods of 
administration, or following hydrocortisone, 
could be demonstrated. 

Laboratory evidence of toxicity of an 
acute nature was limited to a rise in blood 
urea nitrogen following each infusion. The 
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urea level was controlled when it reached 
35 mg. % by omitting treatment for one or 
two days. The only definite advantage of 
the alternate-day treatment routine over the 
daily method of administration was that the 
blood urea nitrogen elevations were less 
marked. 

Long-term laboratory toxic effects were 
difficult to separate from the effects of the 
patient’s disease. There was a constant drop 
in hemoglobin during both courses of treat- 
ment, not explained by bone marrow sup- 
pression or by hemolysis. The low white 
count with the slight eosinophilia seemed to 
be related to the drug administration. A 
striking rise in the total eosinophil count 
was observed after the first course of treat- 
ment, but not after the second, where corti- 
coids were used. Liver function studies 
showed no constant change. There was a 
definite drop in serum potassium during both 
courses of treatment. This amounted to 1.3 
mEq. per liter during the first course. In- 
creased potassium excretion occurred, in 
comparison to a normal excretion following 
cessation of therapy. In the second course, 
both potassium salts and hydrocortisone 
were administered concomitantly. There 
was no essential change in other electrolytes. 


Comment 


The picture presented in this acutely ill 
patient was that of polyarthritis. It quickly 
became apparent from the roentgenographic 
findings that the disease was not limited to 
the joints, but was generalized. The con- 
flicting biopsy reports added confusion to 
the diagnostic problem. The draining 
sinuses, lack of bacterial cause for the 
purulent exudate, septic course, multiple 
areas of involvement, and nonspecificity of 
pathological data gave credence to the idea 
that a fungus was the causative agent. 
Pathologic diagnosis of disseminated crypto- 
coccosis was confirmed by biopsy specimens, 
using a mucicarmine stain, and substantiated 
by positive cultures from four different 
sites. 

Because of reports in the literature 5* 
concerning the coexistence of fungus dis- 
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eases with other chronic disease states such 
as sarcoidosis, tuberculosis, Hodgkin’s dis- 
ease, and carcinoma, one was extremely 
wary of attributing all manifestations pre- 
sented by this patient to a single, though 
proven, entity. Indeed, several features in 
this patient raised the question whether a 
second disease existed simultaneously with 
the cryptococcosis: 


1. The presence of mediastinal adenopathy 
was disturbing, for until February, 1958,% 
only three cryptococcosis cases with medias- 
tinal adenopathy had been reported. 


2. The axillary adenopathy was unusual 
in that regional adenopathy is relatively un- 
common in cryptococcosis, appearing only 
late in the disease, in contrast to tuberculosis 
and_ coccidioidomycosis where regional 
lymphadenopathy tends to occur early and 
frequently, 


3. Suggestive of Hodgkin’s disease were 
the splenomegaly, axillary and mediastinal 
lymphadenopathy, eosinophilia, anemia, and 
herpes zoster lesions, the latter one of the 
fairly common concomitants of Hodgkin’s 
disease. The frequent coexistence of 
Hodgkin’s disease with cryptococcosis was 
noted by Freeman and Weidman in 1923,7 
and the incidence has been reported as high 
as 10%. It is believed by some that patients 
who have chronic debilitating diseases like 
the lymphomas may be particularly prone to 
develop cryptococcosis and by others that 
Cryptococci and other fungi may produce 
granulomatous lesions microscopically indis- 
tinguishable from those of Hodgkin’s dis- 
ease.* Only the histological examination of 
liver, spleens, and regional abdominal lymph 
nodes in December, 1958, virtually elimi- 
nated Hodgkin’s disease from consideration 
in this patient. 

Sarcoidosis was originally suggested in 
this patient by the skin lesions, polyarthritis, 
hilar and mediastinal adenopathy, negative 
PPD skin tests, and compatible lymph node 
biopsy. The granulomatous reaction ob- 
served in the liver, spleen, and abdominal 
nodes, together with the leukopenia and mild 


Shields 


eosinophilia, was quite compatible with 
sarcoidosis. 

The picture of sarcoidosis has been re- 
cently completed by the development of an 
elevated serum protein, an inverted albumin 
globulin ratio, and the presence of poly- 
arthralgias. The question arises whether this 
patient has sarcoidosis with superimposed 
cryptococcosis, or whether the diffuse sar- 
coid-type reaction observed is indicative of 
a primary fungus disease with an immune 
or allergic granulomatous response, perhaps 
modified by therapy. The clinical course, 
the type of destructive lesions present, the 
presence of Cryptococci in the granulomata, 
and the osseous origin of two of the 
cryptococcal cultures favor the latter thesis. 
Cryptococcal involvement in this patient has 
truly produced a clinical and pathological 
picture compatible in all 
Boeck’s sarcoidosis. 


respects with 


It is believed that Cryptococci in this pa- 
tient are of primary etiological importance 
in the production of the extensive sarcoid- 
type reaction. Members® of the Armed 
Forces Institute of Pathology, reviewing 
the pathological data in this case, stress that 
this patient represents a very rare occur- 
rence in which the infective agent is not 
only associated with sarcoidosis, but is 
actually demonstrated in the area of sarcoid- 
type reaction. This case supports the grow- 
ing body of evidence that the sarcoid-type 
reaction is nonspecific, being caused by 
several different etiological agents. 


Summary 


A report is made of an unusual case of 
disseminated cryptococcosis presenting with 
symptoms of acute polyarthritis. The diag- 
nosis of cryptococcosis was indisputably 
established. Many of the aspects of the 
disease pattern, however, suggested sarcoid- 
osis. Clinical remission was induced by the 
use of intravenous amphotericin B, the 
acute and chronic toxicities of which are dis- 
cussed. Laparotomy thirteen months after 
initiation of therapy showed involvement 
of the liver, spleen, and regional lymph 
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nodes by a typical sarcoid-type reaction. 
Cryptococcal organisms were found in some 
of the granulomata. The clinical status of 
the patient in remission is indistinguishable 
from that seen in typical Boeck’s sarcoidosis. 
It is believed that the widespread sarcoid- 
type reaction observed represents an immune 
response to primary Cryptococcal invasion. 
The case is unusual in that the infective 


Cryptococci are not only associated with 
sarcoidosis, but are actually demonstrated 


in the area of sarcoid-type response, sup- 
porting the concept that the sarcoid reaction 
may be caused by various etiological agents. 

2008 (B) N. John Russell Circle, Elkins Park, 
Pa. 


Dr. Dale C. Stahle gave encouragement and 
guidance; Dr. Edward C. Raffensperger, Dr. 
George L. Jackson, and Dr. Samuel W. Berkheiser 
helpfully criticized this paper; the Armed Forces 
Institute of Pathology helped in elucidation of 
the pathological data; the Squibb Institute of Medi- 
cal Research supplied amphotericin B, and Miss 
Martha Light provided secretarial assistance. 
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Only 33 cases of sarcoid of the heart 
have been reported in world literature up 
to 1958. Of these, sudden death occurred 
in 15 cases. The commonest age group (at 
death) in the series was 40 years or older.* 
The male was more frequently affected 
than the female. Sarcoidosis of the heart 
has not been observed as a cause of death 
in children. This disease is most widely 
distributed in Scandinavia and in the south- 
eastern United States.2* Most of the cases 
were found in American Negroes. The fol- 
lowing two new cases were in the white 
race; one of the patients was a woman. 
Both patients died suddenly. 


Report of Cases 


Case 1.—Clinical Summary.—The patient was 
a 24-year-old white man, who was a senior medical 
student. He was apparently well until the approxi- 
mate age of 12 years. After a summer camp 
vacation, he noticed a few nodules on the medial 
aspect of the left forearm in an area which had 
been repeatedly traumatized by a bow string. The 
nodules were subcutaneous, and there was no 
break or other alteration in the overlying skin. 
In the early winter, he noticed enlarged nodules 
in the left and right groin. Biopsy of one of these 
established the diagnosis of sarcoid. Tests for 
tuberculin sensitivity and chest x-ray were nega- 
tive. At age 22, two years prior to death, he 
noticed some decrease in exercise tolerance. An 
electrocardiogram revealed a second-degree heart 
block. A short time later, he developed complete 
atrioventricular dissociation. Numerous x-rays of 
the chest were negative, and blood chemical 
analyses were always unremarkable. Five months 
prior to death, at age 24, he developed a painful 
lump in the right side of his neck, which was as- 
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Sudden Death Due to Myocardial Sarcoidosis, 
with a Comment on the Etiology of Sarcoid 


sociated with low-grade fever. Biopsy of this 
lesion confirmed the previous diagnosis of sarcoid, 
and an x-ray showed some enlargement of the 
mediastinal structures. The heart block became 
complete, and sarcoid involvement of the heart 
was suspected. The patient was treated with 
prednisone (Meticorten), 5 mg. three times a day, 
for approximately three weeks before death. Five 
days prior to death, while he was playing golf, he 
suddenly became weak and experienced palpitation 
of the heart. On the day of death, he suddenly 
collapsed while working in the hospital. There 
was no response to cardiac massage, and the pa- 
tient was dead shortly after the incident. An 
autopsy was performed two hours after death. 

Anatomical Diagnosis—Sarcoidosis manifested 
by massive tuberculoid granulomatous myocarditis ; 
granulomatous peripheral and mediastinal lymphad- 
enitis; granulomatous pulmonary angitis. Old 
biopsy scar on left forearm and left side of neck. 
Traumatic fibrinous pericarditis due to cardiac 
massage. 

Autopsy Findings—The body was that of a 
well-nourished young man. There was a scar 5 
cm. in length on the medical aspect of the left 
forearm, the site of the first biopsy. The axillary 


Fig. 1—Gross photograph of the heart from 
Case 1, with widespread replacement of heart 
muscle by sarcoid granuloma. 
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Fig. 3.—Giant cells 
with typical asteroid in- 
clusion bodies character- 
istic of the sarcoid 
granulomatous reaction 
in the myocardium of 
Case 1; reduced about 
10% from mag. X 1,300. 
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Fig. 2.—Typical sar- 
coid tuberculoid gran- 
ulomatous reaction in the 
myocardium of Case 1; 
reduced about 10% from 
mag. X 300. 
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Fig. 4.—Electrocardio- 
gram made six months 


before death in Case 2, 
indicating right bundle- 
branch block. 
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Fig. 5.—Electrocardio- 
gram made two months 


before death, indicating 
complete heart block in 
Case 2, 
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MYOCARDIAL SARCOIDOSIS—SUDDEN DEATH 


and inguinal lymph nodes were enlarged. The 
heart weighed 570 mg. (Fig. 1). The pericardium 
was normal. The epicardial surface was covered 
with fine fibrin. When the heart was opened, a 
gray firm infiltration which occupied a large por- 
tion of the left ventricle, right ventricle, papillary 
muscles, septum, and the infundibular portion of 
the pulmonary artery was observed. In many 
areas, the infiltration extended from the en- 
docardial to the epicardial surface, and no normal 
muscle was seen in these areas. The valves were 
delicate except for an occasional slightly yellow 
deposit. There was no gross involvement of the 
coronary arteries. The /eft lung weighed 350 gm.; 
the right lung, 450 gm. The hila were partially 
filled by gray infiltrate. There was no discolora- 
tion or granulomatous lesions in the peripheral 
areas except in a spot at the apex. Atelectasis was 
present in both lungs. The mediastinal lymph 
nodes were enlarged by a gray infiltration. There 
were no pathological changes in the other organs. 
Histologically, as observed in many sections of 
the heart (both the right and the left ventricle), 
large circular bands of fibrous tissues, separated by 
epithelioid cells in which no caseation or necrosis 
existed, were seen (Fig. 2). At the center of these 
areas was a large giant cell with multiple nuclei. 
Similar giant cells were numerous in the sur- 
rounding tissue. At the periphery of the cytoplasm 
of these giant cells there were lightly basophilic 
typical asteroid inclusion bodies (Fig. 3). In sec- 
tions of the /ung, typical sarcoid lesions were 
scattered here and there. Some of the pulmonary 
arteries were virtually occluded by an endoarterial 
proliferation associated with the sarcoid reaction. 
Only a few giant cells were seen. No caseation 
was observed in any of the lesions. The peripheral 
lymph nodes, like the mediastinal nodes, showed 
severe involvement by sarcoid granuloma. Ap- 
propriate special staining techniques were used in 
an attempt to demonstrate an etiologic agent in the 
lesions. No such agent of any type was found. 
Case 2.—Clinical Summary.—The patient was 
a 40-year-old white woman, a tobacco factory 
worker in North Carolina. She died suddenly 
while at work. The patient had an appendectomy 
in 1953. In 1952, she had an_ exploratory 
laparotomy, but nothing was removed. In 1955, a 
seven-day episode of pleurisy occurred associated 
with fever. In 1956, she developed cough and dull 
aching substernal pain, which was aggravated by 
exertion or deep inspiration. Several weeks after 
this episode a routine x-ray examination of the chest 
showed stenosis of the right middle lobe bronchus 
and increased density in the right hilar region. 
Bronchoscopy and a bronchogram confirmed the 
stenosis, which was thought to be secondary to 
pulmonary tuberculosis. Tests with old tuberculin 
and P. P. D. and skin tests for common pathogenic 
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fungi, bronchial biopsy, and cytologic prepara- 
tions were all negative. A thoracotomy was per- 
formed, and the right middle lobe and the superior 
segment of the right lower lobe were removed. 
The pathological diagnosis of the pulmonary lesion 
was granulomatous inflammation. No acid-fast 
bacilli were demonstrated in section of the tissue 
or by inoculation into guinea pigs. Repeated skin 
tests for tuberculosis and fungous infections were 
negative. Six months prior to death, an 
electrocardiogram showed a rate of 55, P-R in- 
terval 0.18 second, QRS duration 0.14 second. 
There were sinus arrhythmia, auricular premature 
contractions with ventricular 


aberrant response, 


and right bundle-branch block. (Fig. 4). She was 
given aminosalicylic acid (PAS) and isoniazid and 
In 1957, she had several episodes of 
for which she was_ hospitalized. 
On each admission, she had an extremely slow 


discharged. 
unconsiousness 


pulse rate and low red blood cell count. She was 
treated with isoproterenol (Isuprel). Two months 
prior to death, an electrocardiogram showed sinus 
bradycardia and complete heart block, with a 
ventricular rate of 33, (Fig. 5). She was treated 
at that time with steroids and streptomycin. In 
June, 1958, she died unexpectedly while working. 
Autopsy was performed two and one-half hours 
after death. 

Anatomical Diagnosis.—Sarcoidosis with mas- 
sive active granulomatous myocarditis and mural 
endocarditis; focal heart due to 
healing of sarcoid lesions; sarcoid granulomata of 


fibrosis of the 


Fig. 6—Gross photograph of the heart from 
Case 2, with widespread replacement of the left 
ventricular muscle by sarcoid granuloma. 
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the lungs, lymph nodes, and dura. Obliteration of 
the right pleural cavity by fibrous adhesions. 
Pulmonary atelectasis, emphysema, edema, and 
focal hemorrhage. Three old surgical operative 
scars. 

Autopsy Findings—The body was that of a 
well-nourished woman. There was a scar 24 cm. 
in length on the right side of the chest at the level 
of the fifth rib; another just below the umbilicus, 
measuring 14 cm. in length, and still another in 
the right lower quadrant, measuring 6 cm. in 
length. The superficial /ymph nodes were noted en- 
larged. The heart weighed 240 gm. (Fig. 6). 
There was extensive scarring and a gray nodular 
infiltration of the intraventricular septum, which 
extended into the anterior portion of the left 
ventricular myocardium at the base and into the 
posterior portion of the right ventricular 
myocardium. The infiltration was most prominent 
in the septum just beneath the aortic valves. 
Petechiae were numerous in the epicardium over 
the left ventricle. No other lesions were observed 
in the heart. The right lung weighed 140 gm., 
and there were extensive pleural adhesions. The 
left lung weighed 130 gm. There was decreased 
elasticity of both lungs. The hilar lymph nodes 
and lung parenchyma were the seat of a gray in- 
filtration. The retroperitoneal lymph nodes along 
the aorta were greatly enlarged, some being as 
much as 2 cm. in diameter. The usual lymphoid 
tissue was replaced by a new homogeneous gray 
tissue. 

There was a_ plaque-like rounded nodular 
thickening of the dura at the vertex with extension 
to the falx. This measured 10 cm. in diameter and 
in some areas reached a thickness of 0.25 cm. The 
leptomeninges and the brain were normal. No 
lesions were found in the other organs. 

For histologic study of the heart, sections were 
taken from the gray areas of the left ventricular 
wall. These revealed numerous _ tubercle-like 
nodules typical of sarcoid granuloma. Typical 
sarcoid lesions were found also in the sections of 
the perivascular and_ peribronchial lymphatics. 
Numerous giant cells were seen within these 
granulomatous lesions. In the /ung parenchyma 
there was atelectasis, emphysema, edema, and focal 
hemorrhages. Hilar and peripheral lymph nodes 
were replaced by sarcoid granuloma. Multinu- 
cleated giant cells were conspicuous in the miliary 
noncaseous granulomata of the dura. A variety of 
appropriate special histochemical techniques was 
employed to demonstrate a possible etiologic agent 
in the lesions. This was without success. 


Comment 


Recent investigations have not disclosed 
a specific etiological agent responsible for 
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the formation of sarcoid granuloma. It has 
been suggested by one of us (W. D. F.)*: 
that the basic mechanism involved in the 
genesis of all granulomatous inflammations 
is the complex response of the reticuloen- 
dothelial cell to a variety of stimuli most 
likely of a chemical nature. Trauma is 
known to be related to the development of 
cutaneous sarcoid; Boeck® first described 
this relationship, Refvem®7 reported 10 
cases in which sarcoid developed in old 
scar tissue. He also described the develop- 
ment of sarcoid nodules around quartz 
particles embedded in scar tissue. L6fgren § 
stated that in 5% to 10% of all cases of 
pulmonary sarcoidosis with skin lesions, 
the old scar tissue showed no reaction until 
dissemination had been established. This 
would, in his opinion, explain the long 
period of time which frequently elapses 
after the initial injury. The sarcoid granu- 
loma contains considerable amounts of 
phospholipid, which may stimulate the epi- 
thelioid-cell reaction. The isolation of a 
virus, by Lofgren,® from six cases in which 
there were skin lesions showing typical 
sarcoid granuloma presents an interesting 
etiologic possibility. The virus he isolated 
was shown to belong to the mumps-influ- 
enza-Newcastle group of viruses. In elec- 
tron microscope studies, Reagan and _ his 
associates have demonstrated virus-like 
particles attached to the erythrocytes of a 
patient with sarcoidosis, These bodies are 
similar to the measles virus and that of 
infectious mononucleosis. 

A variety of theories have been developed 
suggesting a relationship between sarcoid- 
osis and tuberculosis. Infection by a non- 
acid-fast form of tubercle bacillus was 
suggested by Schaumann," who also ad- 
vanced the etiologic theory of infection by 
an attenuated form of the bovine tubercle 
bacillus. Lees !* reported cases of sarcoid- 
osis which he thought to be due to infection 
by the tubercle bacillus in which the tuber- 
culin tests remained negative. Pinner 13:14 
expressed the view that sarcoidosis may 
be nothing more than noncaseating tuber- 
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culosis. In contrast, Freudenthal’® took 
the position that the histological features 
of tuberculosis are not compatible with 
sarcoidosis. In recent investigations, 
Nethercott and Strawbridge'* found a-e- 
diaminopimelic acid (D.A.P.) and mycolic 
acid residues in some typical sarcoid granu- 
lomas. These substances are not compo- 
nents of normal human tissue but are 
present in some bacteria, including Myco- 
bacterium tuberculosis. According to a 
recent observation by Cummings and 
Hudgins,’? they are also present in the 
pollen of the common pine tree. These 
investigators isolated these acids from pine 
pollen and produced typical epithelioid re- 
actions by injecting them into guinea pigs. 
In the opinion of Cummings and Hudgins, 
the presence of these granuloma-producing 
agents in pine pollen suggests an explana- 
tion of the well-known endemicity of sar- 
coidosis in areas in which the pine tree is 
predominant in the forest flora. 

There are some fungus infections with 
clinically and pathologically typical sarcoid 
features. Israel et al.1* reported that, occa- 
sionally, chronic disseminated histoplasmo- 
sis may be confused with sarcoidosis. We 
too have observed this similarity. Hoyle 
and his co-workers call attention to the 
fact that sarcoid-like lesions occur in bru- 
cellosis. Frazier and Hu *° comment on the 
possibility that Treponema pallidum may 
provoke the sarcoid reaction. 

In view of the extraordinary heterogen- 
icity of the observations briefly recorded 
in the preceding paragraphs, it is impos- 
sible to assign to any one of the agents 
mentioned a definitive etiologic role in the 
causation of sarcoidosis. Nevertheless, with 
a full appreciation of the well-known reac- 
tion potential of the cells of the reticulo- 
endothelial system and the complexity of 
the granulomatous inflammatory reaction 
which is the product of reacting reticulo- 
endothelial cells, all these observations 
would suggest that the sarcoid lesions may 
reasonably be attributed to some chemical 
substance or better, substances which are 
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widely disseminated and in no sense pecu- 
liar to any one animate or inanimate agent. 
This concept of the matter is not inconsist- 
ent with well known pathologic principles 
underlying the process of inflammation. 


Summary 


Two cases of sudden death due to wide- 
spread myocardial sarcoid granuloma are 
described, bringing the total on record to 17. 

It is suggested that sarcoid granuloma 
may well be attributed to provocation of 
the reticuloendothelial system by some 
chemical substance or substances which are 
widely disseminated and in no sense pecu- 
liar to any one animate or inanimate agent. 


Department 
Medical Center. 


of Pathology, Duke University 
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Porphyria Cutanea Tarda 


Report of a Case Effectively Treated With Dimercaprol (BAL) 


ALLAN G. REDEKER, M.D.; REX E. STERLING, Ph.D., and BERYL ARCHER, Los Angeles 


Porphyria cutanea tarda (PCT) is one 
of the inborn porphyrinopathies. It is 
characterized by abnormal porphyrin syn- 
thesis and excretion, cutaneous photody- 
namic activity, fragility of the skin, and, 
usually, evidence of liver disease. Schmid, 
Schwartz, and Watson! termed porphyria 
cutanea tarda and acute intermittent por- 
phyria as hepatic porphyrias, a group of 
disorders very distinct from congenital 
(erythropoietic) porphyria. Waldenstrém ? 
recognized two forms of porphyria cutanea 
tarda. One form is familial (PCT heredi- 
taria) and becomes clinically manifest 
shortly after puberty. It may occasionally 
be complicated by features of acute por- 
phyria, including the excretion of porpho- 
bilinogen in the urine. The other form 
(PCT symptomatica) becomes manifest 
later in life and is associated with alcohol- 
ism or alcoholic cirrhosis and, in rare in- 
stances, with tumors of the liver. 

The treatment of porphyria cutanea tarda 
has been generally disappointing. However, 
some reports of treatment with dimercaprol 
(BAL) or edathamil (ethylenediaminetet- 
raacetic acid)** have been more encourag- 
ing. This report details the successful 
treatment of a patient with porphyria cu- 
tanea tarda symptomatica with dimercaprol 
and the effect of dimercaprol on porphyrin 
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excretion and certain aspects of liver func- 
tion. 


Methods 


The porphyrins were extracted from the urine 
and stool and subjected to paper electrophoretic 
separation and spectrophotometric quantification, 
as previously reported by Sterling and Redeker.® 


Report of Case 


A 47-year-old Mexican man, a laborer, was ad- 
mitted to the Los Angeles County General Hos- 
pital on Sept. 6, 1958. He had considered himself 
to be in good health until about July, 1957, when 
he noted small vesicles on the dorsum of both 
hands. During the following six-month period, 
discrete vesicles and, occasionally, large bullae ap- 
peared progressively on the extensor surfaces of 
the forearms, on the forehead, about the nose, and 
on the ears. Various proprietary ointments were 
applied to the affected areas without relief. From 
January to May, 1958, he felt there was less 
tendency toward the formation of new lesions, but 
beginning in May, vesicles and bullae appeared with 
regularity, especially on the hands, nose, and ears. 
His ears became edematous and constantly oozed 
a clear liquid. Two weeks before his admission to 
the hospital he had spent six days in bright sun- 
light weeding a yard. Late in the afternoon of 
the sixth day he suffered a sudden, shaking chill, 
fever, and, later, profuse perspiration. During 
the following week, he had occasional mild chills, 
sweats, fever, and extreme malaise. He could not 
retain solid food and vomited occasionally. He had 
noted that, for the past year, his urine was 
frequently a reddish color and that for the past 
week it had been constantly a brick-red color. Al- 
though the patient readily admitted that he drank 
beer frequently, only occasionally did he drink any 
other alcoholic beverage. He had never missed 
work owing to intoxication. He volunteered that 
he gradually became suspicious that drinking beer 
made his skin lesions worse and, therefore, had 
avoided all alcoholic beverages since May, 1958. 
He could not recall a similar disorder in any mem- 
ber of his family. 

On physical examination there was an obvious 
dusky, violaceous hue of the skin of the face, 


117/779 


in ‘ 
x 
: 


neck, and arms and mild hypertrichosis of the 
forehead. and_ reddish-black 
crusts were present on the face, neck, ears, and 
arms and hands. The ears were grossly edematous 
and oozed a clear fluid. There were a few shallow 
ulcers, a few large bullae, and many depigmented 
the forearms and an ulcer, 
1 cm. in diameter, over the right lateral malleolus. 
There was no jaundice, and neither the liver nor 
the spleen could be palpated. 

Laboratory examination revealed total 
leukocyte count of 27,000, a hemoglobin value of 
14.0 gm/100 cc., and normal findings on routine 
urinalysis. The urine was a burgundy color and 
contained large amounts of porphyrin. There was 
no porphobilinogen. His temperature on admission 
was 103 F. 

He was treated with bed rest, salicylates, and 
moist compresses applied to the ears. By Sept. 11, 
two days after admission, he was afebrile and the 
leukocyte count was 8,150. Although he appeared 
less the urinary prophyrin excretion re- 
mained high and new skin lesions continued to 
form while on the ward. Dimercaprol (2,3- 
dimercaptopropanol) was then administered, 300 
mg. per day, for four days, on Sept. 18, 19, 20, 
and 21. The prophyrin excretion and hepatic func- 
tion data before and after therapy are summarized 
in Tables 1 and 2. Concurrent with the institution 
of dimercaprol therapy, new skin lesions ceased to 
appear, and there was rapid healing of the 
preexisting ulcerations and bullae. However, when 
he was examined on Oct. 14, two weeks after dis- 
charge from the hospital, a few new bullous lesions 
had appeared on _ his and the urinary 
porphyrin excretion had returned almost to pre- 
treatment levels. Treatment with dimercaprol was 
then reinstituted, 150 mg. two times a week, and 


Numerous vesicles 


scars on hands and 


toxic, 


hands 


continued over the following 3 months. During 
TasLe 1.—Urine and Fecal Porphyrin Excretion * 
Stool t 
Urine 
Uroporphyrin, Uroporphyrin, 
ug/Day t ug/Day t Copropor- 
—  phyrin, 
Date Proximal Distal Proximal Distal ug/Day 
1958 
Sept. 15 3,459 8,350 893 446 5,549 
Sept. 23 951 3,459 770 384 1,953 
Oct. 14 2,602 7,329 
Oct. 25 875 3,537 -- 
1959 
Jan. 19 380 425 577 130 1,464 


* Dimercaprol was administered daily from Sept. 18 to Sept. 
21, inclusive, and 2 times/wk. fron Oct. 14 to Jan. 19. 

t Distal refers to uroporphyrin; proximal refers to a uro-like 
porphyrin separated by electrophoresis (Redeker & Sterling, 
1959). 

t Average daily value of 48-hr. collection. 
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TABLE 2.—Liver-Function Tests Before and After 
Treatment with Dimercaprol 


After 
(Sept. 24) 


Before 
(Sept. 15) 


Sulfobromophthalein *- 
SGOT, units/ml... 
Serum albumin, gm/100 ml._-_--.- 1.7 2.8 
Serum globulin, gm/100 ml. 


Less than 10% 


* 5 mg/kg., after 30 min. 


this period, evidence of cutaneous photosensitivity 
was totally lacking, although very mild skin 
fragility persisted. The total porphyrin excretion 
again decreased and by Jan. 19, 1959, was only 
slightly greater than normal. 


Comment 


A number of reports have appeared re- 
lating a beneficial effect in cases of hepatic 
porphyria to treatment with dimercaprol or 
edathamil. 

Schrumpf* described a distinct improve- 
ment in the skin lesions associated with a 
fall in the urinary uroporphyrin and copro- 
porphyrin excretion in a case of hepatic 
cutaneous porphyria treated with dimer- 
caprol. A patient with cutaneous porphyria 
and a history of excessive alcoholic consump- 
tion was reported by Paul and Thyresson * 
to have demonstrated an increased tolerance 
to sunlight following dimercaprol therapy. 
Urinary porphyrin excretion was un- 
changed, but the fecal coprophyrin output 
was reduced during dimercaprol adminis- 
tration. Peters, Eichman, and Reese® re- 
ported therapy with dimercaprol or 
edathamil to be helpful in five patients with 
hepatic cutaneous porphyria, although no 
porphyrin excretion data were given. 

The effect of dimercaprol administration 
on the porphyrin excretion in our case is 
of particular interest. MacGregor, Nicholas, 
and Rimington‘ noted an increase in fecal 
protoporphyrin and coproporphyrin in a 
case of cutanea tarda porphyria during 
remission and a decrease during phases of 
clinically active disease. They suggested 
that during periods of clinical exacerbation 
there is a shift of porphyrin excretion from 
the fecal to the urinary route. However, 
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they noted, as we have invariably noted in 
all our cutanea tarda cases, that the prin- 
cipal urinary porphyrin during exacerba- 
tion was a uro- type porphyrin. Since only 
a minor fraction of the fecal porphyrin is 
uro- type porphyrin, a shift of excretion 
from feces to urine could not account for 
the excessive uroporphyrinuria observed. 
Periods of clinical exacerbation must then 
be associated with excessive synthesis of 
uro- type porphyrins. This could be accom- 
panied by a failure of the mechanisms for 
the in vivo transformation of uroporphyrin 
(or uroporphrynogen) to coproporphyrin 
and protoporphyrin. 

It is apparent in Table 1 that both uri- 
nary and fecal porphyrin excretion were 
grossly reduced at the termination of each 
period of dimercaprol treatment. If the 
cutaneous photodynamic activity is related 
to the degree of porphyrinemia, then a re- 
duction in the serum porphyrin content is 
a requisite of effective therapy. Such a 
reduction would be reflected in a decrease 
in the urinary porphyrin excretion, 


The decrease in both urine and fecal por- 


phyrin content during dimercaprol therapy 
is inconsistent with the reciprocity theory 


of porphyrin excretion of MacGregor, 
Nicholas, and Rimington.? There are two 
possible reasons for this: (a@) dimercaprol 
therapy induces an artificial form of re- 
mission, or (b) this patient has a “sympto- 
matic” form of cutanea tarda porphyria, 
with biochemical features during remission 
differing from those of the hereditary form 
of cutanea tarda porphyria. The latter 
seems more likely, since we have observed 
marked decreases in fecal porphyrin excre- 
tion during gradual spontaneous remission 
in other cases of “symptomatic” porphyria 
cutanea tarda associated with alcoholism. 
The urine uroporphyrin excretion increased 
after cessation of the initial dimercaprol 
treatment and three weeks later approached 
the pretreatment level. The reinstitution of 
dimercaprol therapy in small biweekly doses 
was accompanied during the following three 


Redeker et al. 


months by a marked decline in both urine 
and fecal porphyrin excretion. It is diffi- 
cult to be certain that this later improve- 
ment was due to dimercaprol, since, in the 
absence of further alcoholic intake, sponta- 
neous remissions of this degree can occur 
gradually in patients with “symptomatic” 
porphyria cutanea tarda. 

Gross biochemical evidence of hepatic 
dysfunction was evident prior to dimer- 
caprol administration, although there was 
no jaundice and the liver was neither pal- 
pable nor tender (Table 2). This was asso- 
ciated with a marked increase in porphyrin 
excretion. Concurrent with the administra- 
tion of dimercaprol, there was not only a 
marked decrease in total porphyrin excre- 
tion, but also a return to a normal level of 
sulfobromophthalein (SBP) retention and 
an almost twofold rise in the serum albu- 
min. It is apparent that the effects of 
dimercaprol in porphyria are not confined 
to alterations in porphyrin synthesis but 
that other aspects of hepatic function are 
also influenced. Possibly too little attention 
has been given to the hepatic functional 
impairment that accompanies clinical ex- 
acerbation of porphyria cutanea tarda. 
Pronounced SBP retention is the rule dur- 
ing 
often to a normal level, with remission. 
Watson § has called attention to the fre- 
quent occurrence of abnormal SBP reten- 
tion in the absence of hyperbilirubinemia in 


exacerbation and usually decreases, 


porphyria cutanea tarda. 

The mechanism of action of dimercaprol 
in this disease is not known. Peters, Eich- 
man, and Reese® have suggested that 
dimercaprol acts as a chelating agent, elim- 
inating an enzymatic block by removing 
certain cations. If this is true, then chela- 
tion must, perforce, exert widespread ef- 
fects on hepatic function. Even though the 
mode of action remains obscure, the treat- 
ment of porphyria cutanea tarda with di- 
mercaprol appears to be safe and effective 
and warrants further clinical trial, especial- 
ly as long term therapy. 
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Summary 


A patient with “symptomatic” porphyria 
cutanea tarda was treated by injections of 
dimercaprol (BAL); (2,3-dimercaptopro- 
panol), resulting in rapid clinical improve- 
ment. This was accompanied by a decrease 
in both urine and fecal porphyrin excretion. 
Both abnormal sulfobromophthalein reten- 
tion and a decreased serum albumin, pres- 
ent during relapse, became normal after 
dimercaprol therapy, emphasizing the role 
of hepatic dysfunction in porphyria cutanea 
tarda. Treatment of this disease with di- 
mercaprol is adjudged to be both safe and 
effective. 

University of Southern California School of 
Medicine, 1200 N. State St. (33). 
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Hypoparathyroidism and Recurrent Hyperthyroidism 


CAPT. SHELDON ROTHENBERG (MC) and CAPT. PAUL D. REDLEAF (MC), U. S. Army 


Spontaneous hyperthyroidism in a patient 
made hypoparathyroid by previous thyroid 
surgery has been reported only twice pre- 
viously to our knowledge.’? Cattell’s sta- 
tistics on the occurrence of postoperative 
hypoparathyroidism and the recurrence rate 
of hyperthyroidism suggest that this com- 
bination of endocrine abnormalities might 

‘develop about once in 3,000 patients follow- 
ing thyroidectomy for toxic goiter. 

An excess of thyroid hormone usually 
results in a negative calcium balance.‘ 
Hypercalcemia is unusual in the presence of 
intact parathyroid glands, but in their ab- 
sence excess thyroid hormone regularly ele- 
vates serum calcium levels.® In our case, 
amelioration of symptoms of hypoparathy- 
roidism despite a decreasing intake of cal- 
cium and vitamin D was an early indication 
of recurrent hyperthyroidism. 


Report of Case 


A 39-year-old white housewife was first seen on 
Feb. 19, 1958. She had had a subtotal thyroidectomy 
for a toxic nodular goiter in December, 1957. Fol- 
lowing surgery, hypoparathyroidism and hypothy- 
roidism developed. When we first saw the patient, 
she was taking 150,000 units of vitamin D, 8 gm. 
of calcium gluconate, and 2 grains (130 mg.) of 
thyroid extract per day. 

Initially, she complained only of acral 
paresthesias and circumoral numbness. Physical ex- 
amination revealed a blood pressure of 130/80 and 
pulse of 80. There was a well-healed thyroidectomy 
scar. No thyroid tissue was palpable. Chvostek and 
Trousseau signs were easily elicited. White cell 
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count, hemoglobin, urinalysis, blood urea nitrogen, 
serum albumin and globulin, and chest x-rays were 
all normal. A serum calcium was 8.2 mg. %; 
serum phosphorus was 5.6 mg. %. A _ urinary 
Sulkowitch test gave a trace reaction. 

When seen on March 28, five weeks later, she 
had decreased her vitamin D to 50,000 units per 
day and had omitted calcium gluconate because of 
nausea and 4+ urinary Sulkowitch reactions. She 
had also noted recent weight loss and weakness. 
Her pulse was 120, and her palms were warm. 
Serum calcium was 9.1 mg. %, and phosphorus 
was 4.5 mg. %. The dose of thyroid was reduced 
to 1% grains (97.5 mg.). Protein-bound-iodine 
determinations just before and one week after the 
reduction of thyroid medication were 9.5ug. % and 
6.5ug. %, respectively. 

During the following month paresthesias_re- 
curred and the patient resumed calcium gluconate 
and increased her vitamin D to 100,000 units per 
day. When seen on April 25, her pulse was 9%6. 
There was a questionable lid lag. Her palms were 
not sweaty. The Chvostek and Trousseau signs 
were easily elicited. Serum calcium was 8.2 mg. % 
and phosphorus 4.3 mg. % at this time. Thyroid 
medication was reduced to 1 grain (65 mg.) daily. 

Six weeks later, on June 6, a distinct nodule 
was palpable in the superior pole of the left lobe 
of the thyroid. The patient had noted this swelling 
herself since her last visit. Her pulse was 80. Her 
palms were cool. Serum calcium was 8.8 mg. % 
and phosphorus 4.1 mg. %. 

On July 18, she complained of palpitations, 
dyspnea on exertion, and increased thirst. Urinary 
Sulkowitch reactions had been 3+ and 4+. Her 
pulse was 94; her palms were warm, and the same 
thyroid nodule was palpable. 

A serum calcium determination was unsatisfac- 
tory at this time. Serum phosphorus was 4.5 mg. 
%, and protein-bound-iodine had risen to 11.5yg. %. 
Vitamin D was decreased to 50,000 units daily. 
Thyroid extract was stopped. 

Two weeks later, on Aug. 1, the serum calcium 
was 10.0 mg. %, the highest value yet observed in 
this patient. Because the patient was still 
clinically hyperthyroid despite discontinuation of 
thyroid, methimazole, 40 mg. daily, was started. 

On Aug. 18, two and one-half weeks after 
beginning methimazole, the patient felt much bet- 
ter except for recurrence of paresthesias. Her 
pulse was 84. The palms were cool and dry, and 
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Status of Patient on Clinic Visits 


Protein- 

Serum Bound 

Hypopara- Hyperthy- Calcium, Iodine, 

Date thyroidism roidism Meg. % ug. % 
Feb. 19 Present Absent 8.2 ia 
March 28 Absent Present 9.1 9.5 
April 25 Present Equivocal 8.2 on 
June 6 Mild Absent 
July 18 Absent Present 10.0 * 11.5 
Aug. 18 Present Absent 7.8 5.5 


* Determined 2 wk. later, after discontinuing thyroid ex- 
tract but prior to therapy with methimazole. 


Chvostek and Trousseau signs were present. Her 
serum calcium was 7.8 mg. % and phosphorus 5.0 
mg. %. Protein-bound-iodine was 5.5ug. %. 

The accompanying Table summarizes the clinical 
status of the patient on each of ‘her clinic visits. On 
three when symptoms and signs of 
hypoparathyroidism were unequivocally present, 
the patient was euthyroid. On one additional visit 
symptoms of hypoparathyroidism were present to- 
gether with very mild hyperthyroidism. The com- 
plete absence of symptoms of hypoparathyroidism 
and a normal serum calcium were noted only twice. 
During both of these occasions the patient had 
indubitable hyperthyroidism. 


occasions 


Comment 


The patient with hypoparathyroidism 
studied by Cope and Donaldson illustrated 
similar findings.1 Two exacerbations of 
hyperthyroidism following the omission of 
iodine therapy each resulted in improve- 
ment of tetany. An elevation of blood cal- 
cium and phosphorus and an increase in 
both urinary and fecal calcium excretion 
paralleled increased thyroid activity. Ex- 
perimentally, thyroid extract given to euthy- 
roid patients with idiopathic or postsurgical 
hypoparathyroidism produces these same 
effects.® 

Hansman and Wilson included a patient 
with hypoparathyroidism in their study of 
the effects of thyrotoxicosis on calcium 
metabolism.2° Hypoparathyroidism im- 
proved hyperthyroidism — recurred. 
This patient * was in calcium and phos- 
phorus equilibrium despite thyrotoxicosis, 


when 


* Another patient was considered hypoparathyroid 
because of the occasional occurrence of cramps 
in her fingers, but no data were furnished to sub- 
stantiate this diagnosis." 
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in contrast to the negative calcium and phos- 
phorus balance usually observed with un- 
complicated thyrotoxicosis. The authors 
therefore attributed the negative calcium 
balance in hyperthyroidism to a postulated 
associated increase in parathyroid activity. 
In a later paper,” of 12 patients remaining 
hyperthyroid after x-ray irradiation, only 1 
was in negative calcium balance, whereas 4 
out of 5 untreated hyperthyroid patients 
were in negative calcium balance. Accord- 
ingly, Hansman argued that radiation had 
inhibited the function of the parathyroid 
glands. 


If this were correct, evidence of hyper- 
parathyroidism should be apparent in most 
cases of hyperthyroidism. However, the 
serum phosphorus is usually normal—not 
low in hyperthyroidism. Osteoporosis rather 
than osteitis fibrosa generalisata is the 
skeletal lesion sometimes seen in hyperthy- 
roidism. Rare coincidences of hyperthy- 
roidism and _ histologically documented 
hyperparathyroidism have been reported.'® 
However, the administration of thyroid hor- 
mone experimentally does not alter the gross 
or microscopic anatomy of the parathy- 
roids.‘ Parathyroid glands removed ac- 
cidentally or incidentally during surgery for 
hyperthyroidism likewise are characteristi- 
cally normal. For these reasons we regard 
Hansman’s suggestion as untenable. 


Aub’s group demonstrated that thyroid 
hormone mobilizes calcium and phosphorus 
from bone.* On diets low in calcium, thy- 
roid hormone increases the elimination of 
calcium, phosphorus, and nitrogen. Hyper- 
metabolism due to fever or other disease 
generally does not affect calcium excretion. 
Recent studies with use of radioactive cal- 
cium (Ca*®), by Krane and his colleagues, 
are consistent with the interpretation of 
accelerated destruction and formation of 
bone in hyperthyroidism.” 

The normal levels of serum calcium in 
most cases of thyrotoxicosis are consistent 
with the concept that thyroid hormone 
mobilizes bone mineral. Such mobilization 
would produce an initial tendency toward 
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hypercalcemia, which would tend to inhibit 
parathyroid activity. Kleeman, Rockney, 
and Maxwell have shown that renal clear- 
ance of calcium decreases during calcium 
infusion in normal persons if parathyroid 
extract is given simultaneously.'* Injection 
of parathyroid extract into the renal artery 
of the dog diminishes the renal clearance of 
calcium on that side.“6 Thus, compensatory 
decrease in parathyroid secretion during 
hyperthyroidism would tend to decrease 
mobilization of calcium from the skeleton 
and simultaneously enhance renal excretion 
of calcium, thereby maintaining normal 
serum levels. In the absence of functioning 
parathyroid glands, this homeostatic mecha- 
nism would not operate and an increase in 
serum calcium would occur. 

Hypercalcemia occurs occasionally in hy- 
perthyroidism, however. Epstein, Freedman, 
and Levitan 1? found 5 such cases (includ- 
ing their own), and we can add 11 
more.®*18 Jt is not surprising that hyper- 
thyroidism can overcome the normal homeo- 
static mechanisms which regulate serum 
levels of calcium. Hypercalcemia in immobi- 
lized patients with Paget’s disease or frac- 
tures frequently occurs and similarly 
represents inadequate homeostasis in the 
presence of rapid skeletal demineralization. 


Summary 


The unusual concurrence of hyperthy- 
roidism and hypoparathyroidism is reported. 
The development of hyperthyroidism was 
associated with an amelioration of both sub- 
jective and objective signs of hypocalcemia. 
Our patient’s course and a review of the 
Kterature support the following hypothesis: 

Hyperthyroidism results in mobilization 
of bone calcium. In patients with intact 
parathyroid glands a compensatory decrease 
in parathyroid function usually maintains 
serum calcium at normal levels. In patients 
who lack parathyroid glands the serum cal- 
cium rises as thyrotoxicosis develops. 
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Stevens-Johnson Syndrome 


EDWARD WASSERMAN, M.D., and WILLIAM I. GLASS, M.D., Bridgeport, Conn. 


This syndrome is characterized by a varia- 
tion in skin reaction, involvement of the 
mucous membranes, severe ophthalmia, and 
a marked general reaction. Stevens and 
Johnson, in 1922,) described two cases of 
dramatic onset with fever, conjunctivitis, 
and a cutaneous eruption, which thereafter 
has been known as Stevens-Johnson syn- 
drome, or erythema multiforme exudativum. 

The present case is of interest not only 
because of complete recovery from the 
severe skin, mucous membrane, and eye 
lesions but also because of the possibility 
that the etiological agent was the Type A 
Japanese (Asian) influenza virus. 


Report of Case 


A 35-year-old housewife developed mild coryza 
and a nonproductive cough two weeks prior to 
hospital admission. She took, of her own accord, 
four tetracycline phosphate complex (Tetrex) cap- 
sules, and gradually her symptoms subsided. Two 
days prior to admission, a sore throat and fever 
appeared. One day before admission, a severe 
cough reappeared, the sore throat became ex- 
cruciatingly painful, and vaginal “burning” and 
dysuria were noted. On the following day, her 
temperature rose to 105 F, and a generalized rash 
appeared. She was admitted to Bridgeport Hospi- 
tal on Nov. 1, 1957. There was a past history of 
sulfonamide sensitivity, but she had not taken any 
for at least five years. 

On admission, the temperature was 105 F; 
pulse, 140; respirations, 30, and blood pressure, 
110/68 mm. Hg. The patient appeared acutely and 
critically ill and was dehydrated and apathetic. 
There was a generalized eruption, consisting of 
numerous discrete round pink lesions varying in 
diameter from 3 mm. to 2 cm. Some of them had 
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vesicular centers, and others were bullous. There 
was a purulent conjunctivitis with an adherent 
pseudomembranous sheet over the entire cornea, 
as well as the bulbar and palpebral conjunctiva. 
The patient’s vision was seriously impaired in 
both eyes. The entire pharynx and all oral sur- 
faces were inflamed and covered with thick, 
tenacious, gray exudate, which, when removed, 
left shallow bleeding ulcerations. Vesicular lesions 
and ulcerations were noted also within and around 
the vaginal and anal orifices. The lips, tongue, 
and nasal mucous membrane were edematous and 
covered with similar lesions. The lungs were clear 
except for a few scattered rhonchi. Cardiac ex- 
amination revealed only a tachycardia and Grade 1 
apical systolic murmur. 

On entry, the total white cell count was 14,800, 
with 75% segmented 10% band 
12 lymphocytes, 2 metamyelocytes, and 1 myelo- 
cyte. Hemoglobin was 79.4 gm. % and hematocrit 
40%. Initial urinalysis was negative except for a 
slightly positive reaction for acetone and 5-10 white 
blood cells with occasional clumps of pus in the 
sediment. Blood chemistries, including fasting blood 
sugar values, urea nitrogen, and total proteins 
with A/G ratio were all within normal limits. 
Cultures of the nose, throat, and sputum pro- 
duced no pathological organisms, and blood cul- 
tures were sterile. Cultures of the eye secretions 
revealed only nonhemolytic Staphylococcus pyoge- 
nes var. albus. Repeated tests for cold agglutinins 
and heterophil antibodies were negative. No L. E. 
cells were found in the peripheral blood. A chest 
film taken shortly after admission was also nega- 


cells forms, 


Fig. 1—Right eye; pseudomembrane of tarsal 
conjunctiva, right upper lid. Early adhesion be- 
tween lid and bulbar conjunctiva is noted near 
inner canthus 
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Fig. 2.—Right eye; pseudomembrane of cornea 
beginning to loosen. 


tive. Hemagglutination inhibition studies on paired 
blood specimens drawn one week apart revealed 
an eightfold rise in titer for influenza, Type A 
Japanese (Asian). 

Immediate treatment consisted of hydration with 
parenteral fluids and electrolytes, supportive care 
to the various skin and mucous membrane lesions, 
and intramuscular penicillin, 600,000 units every 
eight hours, which was started directly after the 
various cultures were obtained. 

The temperature fell from 105 F on the first 
hospital day to 102.8 F on the second day and 
101.2 F on the third day. It then gradually de- 
clined and remained normal after the seventh day. 

During the first week, the skin eruption became 
more marked and new lesions appeared. It was 
not until the end of the second week that the 
rash began to subside. The widespread exudate- 
covered ulcerations on the pharynx, mouth, tongue, 
and lips did not improve during the first 10 days. 
The acute pain and tenderness of these structures 
made oral intake impossible, and parenteral ad- 
ministration of fluids, electrolytes, and vitamins 


Fig. 4—General view showing involvement of 
eyes, skin, and lips. 
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Fig. 3.—Inner aspect of left cheek; arrows i 
dicate bleeding ulceration and pseudomembrane. 


was mandatory until the 11th hospital day. During 
the second week, treatment with corticotropin 
(ACTH) was instituted, but no remarkable change 
in the rate of disappearance of the lesions was 
noted. The skin rash had faded almost completely 
at the end of three weeks, but the throat and 
mouth ulcerations improved at a much slower rate. 
Anal and vaginal lesions cleared within a week. 

The cough also subsided within a week. Constant 
pressure dressings, Neo-Cortef (hydrocortisone 
acetate and neomycin) eye drops, boric acid com- 
presses, chloramphenicol (Chloromycetin) -hydro- 
cortisone eye drops, and atropine drops were all 
employed in the treatment of the severe pseudo- 
membranous process involving the conjunctiva and 
cornea. The membranous sheet was gradually re- 
moved, and adhesions were separated. During the 
second week, an ulceration of the right cornea and 
clouding of the left cornea were noted. By the 
end of the third week, the cornea ulcer was 
slowly healing and the patient’s vision was im- 
proving. 

She was discharged 22 days after admission. 
Follow-up ophthalmological data are described in 
a later section. 


Comment 


Stevens-Johnson syndrome, known also 
as erythema multiforme exudativum, may 
run a mild course free from alarming symp- 
toms or may follow a fulminating course 
with a fatal outcome.?® The case described 
herein can be classified as severe, although 
the patient recovered. Such serious cases 
usually begin abruptly with high fever and 
marked constitutional symptoms. Within 
one or more days, there appears an exten- 
sive vesicular and bullous eruption of the 
skin and mucous membranes, involving the 
oral, nasal, pharyngeal, tracheal, bronchial, 
genitourinary, anal, and conjunctival areas. 
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Although some cases have had an atypical 
type of pneumonia,’ our case had only bron- 
chial and tracheal involvement. Even 
though the patient appears dangerously ill, 
improvement frequently begins within 
several days and in a few weeks recovery 
usually is attained. The only area which 
may sustain permanent damage is the eye. 
Keratitis, iritis, panophthalmitis, cicatricial 
contraction of the conjunctiva, ulceration, 
and scarring of the cornea may all con- 
tribute to residual visual impairment or even 
blindness. 

In the case here under discussion, the 
mouth, pharynx, and eyes were most 
seriously involved. A severe membranous 
and erosive process covered practically the 
entire surface of the mouth and pharynx, 
causing such intense pain that dehydration 
necessitated the parenteral route to maintain 
fluid and electrolyte balance. Involvement 
of the bronchi produced the cough, and 
urethral lesions certainly were responsible 
for the dysuria and pyuria. 

The etiology of this syndrome has not as 
yet been elucidated. That sensitization may 
play a role is indicated in the reports of 
some cases which have occurred after inges- 
tion of sulfadiazine.®* Although the patient 
in our case had a known sulfadiazine sensi- 
tivity, no sulfonamide medication had been 
taken for at least five years. Other cases 
have suggested the etiological agent to be the 
psittacosis or some similar virus.’ Our pa- 
tient had no known exposure to birds. How- 
ever, the virus etiology is intriguing, since 
there was an eightfold titer increase in the 
hemagglutination inhibition studies on 
paired blood samples for Type A Japanese 
(Asian) influenza. At the time this patient 
presented herself with Stevens-Johnson syn- 
drome, there was an epidemic of Type A 
Asian influenza in the Bridgeport com- 
munity. To our knowledge, no other reports 
have appeared, either from this or from 
previous influenza epidemics, implicating 
this virus as the etiological agent in erythema 
multiforme exudativum. Greene and Hair 
have just reviewed their clinical experience 
with 682 cases of Asian influenza, none of 
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which resembled Stevens-Johnson syn- 
drome.” A recent report of a case of 
erythema multiforme exudativum following 
poliomyelitis vaccination suggested that a 
sensitivity reaction occurred to some com- 
ponent of the vaccine.!” Foerster and Scott 
have implicated the herpes simplex virus in 
the pathogenesis of this syndrome.*! 

In one of the cases reported by Finland 
et al., in which there were recurrent similar 
attacks after ingestion of certain types of 
foods, a possible allergic basis was sug- 
gested.? 

Laboratory studies are of little aid in 
establishing a diagnosis. In most cases re- 
corded in the literature, a normal or slightly 
elevated leukocyte count was found. How- 
ever, occasionally leukopenia of some degree 
has been noted.% A moderate increase in 
the number of polymorphonuclear cells has 
usually been detected in the differential 
count.” Bacteriological studies are negative 
except for secondary infection of the skin 
or mucous membrane erosions. Thus, in 
our case, the initial white blood cell count 
was 14,800, with 85% polymorphonuclear 
cells, but returned to normal levels by the 
sixth hospital day. 

The differential diagnosis must consider 
all conditions appearing with bullous erup- 
tions of the skin and mucous membranes. 
Several drugs are thereby suspect, including 
sulfadiazine, mentioned previously.5* Cases 
have been reported in which eruptions fol- 
lowing the use of phenobarbital have re- 
sembled this syndrome.® Iodine, inorganic 
arsenic, phenophthalein, antipyrine, and 
other drugs can also produce a similar pic- 
ture. Raffin ™ and Klauder expressed the 
opinion that some cases reported as instances 
of the human form of foot-and-mouth dis- 
ease were actually erythema multiforme 
instead. Differentiation of severe erythema 
multiforme from pemphigus vulgaris may 
be extremely difficult at the height of the 
disease. Some authors have considered the 
possibility that certain reported cases of 
fatal pemphigus were in reality severe cases 
of erythema 


127/789 


aA 
= 


Since sensitization may play a role, anti- 
histamines and adrenal steroids may be 
tried. In our case, corticotropin was begun 
during the second week of hospitalization, 
but the patient had started to improve prior 
to this time. It is not possible to determine 
if the severe oral and pharyngeal mucous 
membrane lesions would have responded 
more rapidly if the corticotropin had been 
Recently, Sher reported a 
severe case of Stevens-Johnson syndrome 
in which an apparently downhill course was 
reversed by a dramatic response to cortico- 


given earlier. 


tropin.’® Other reports have appeared de- 
scribing results of corticosteroid therapy in 
this condition.'7!® Antibiotics should be ad- 
ministered to control secondary bacterial 
invaders. Supportive therapy is essential 
because of the severity of the disease. 
Ophthalmological Aspects 

The eye symptoms in the present case 
paralleled those of the other mucous mem- 
branes and the skin, increasing in severity 
with the onset of high fever. Ophthalmo- 
logical consultation secured on Noy. 5, 1957, 
the fifth hospital day, revealed the following 
findings: Vision of the right eye was limited 
to perception of hand movements only; 
vision of the left eye was grossly normal. 
The right eye showed an extremely severe 
pseudomembranous conjunctivitis with an 
adherent membranous sheet over the entire 
cornea and bulbar and palpebral conjunctiva. 
The anterior chamber barely could be seen. 
It was of normal depth and the pupil was 
but other the lens, 
vitreous, or fundus were visible. The left 
eye showed a severe but less extensive in- 


active, no details of 


volvement. The entire bulbar and palpebral 
conjunctiva was covered with the pseudo- 
membrane, but the cornea showed only a 
faint central nebula. Ocular tension was 
normal to palpation in both eyes. Cultures 
were taken, which later were reported as 
showing nonhemolytic S. pyogenes var. 
albus. Treatment was begun with antibiotics 
and steroids locally, atropine and com- 
presses. At first, Neo-Cortef drops were 


used locally, but a change to chloramphenicol 
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hydrocortisone was made after reviewing 
laboratory reports of the bacterial sensitivity 
tests. Efforts to prevent the development of 
symblepharon by daily separation of con- 
junctival adhesions were largely successful. 
An early attempt to peel the membrane off 
the cornea showed it to be densely adherent. 
Three days later, the membrane over the 
cornea of the right eye had loosened and 
was freely movable. Subsequently, it 
gradually disappeared, partly by sloughing 
and partly by liquefaction. A corneal 
epithelial ulcer persisted in the right eye for 
almost three weeks and a nebula for six 
weeks. No keratic precipitates, flare, or cells 
in the anterior chamber were noted, though 
there was some folding of Descemet’s mem- 
brane underlying the ulcer. The pseudo- 
membranous on the palpebral 
conjunctiva resolved very slowly, leaving 
some permanent thin, whitish, scarred areas 
on the tarsae, both upper and lower, but 
there were no contractures, For several days 
after the corneal membrane had sloughed, 
an ulcer was evident on the right eye, and 
bandaging was necessary for several days 
until this epithelized. After discharge from 
the hospital, tendency to form symblepharon 
persisted, and repeated blunt separations of 
early adhesions were required. An attempt 
was made to use streptokinase-streptodor- 
(Varidase) in 1% methylcellulose 
solution locally to lyse early fibrinoid adhe- 
sions. Considerable congestion of the con- 


process 


nase 


junctiva developed, and some bleeding of 
the conjunctiva was noted after two days of 
local use. The streptokinase-streptodornase 
was, therefore, discontinued. Tour months 
after the onset of the illness, the corrected 
vision was 20/25 on the right eye and 20/20 
on the left. Several patchy areas of tarsal 
At 


this time, there developed in the lower part 


conjunctiva showed residual scarring. 


of the cornea, a crescentic-shaped superficial 
keratitis which broke down to an ulcer. This 
healed after several days of patching and 
months after 
that, follow-up examination showed the cor- 
rected vision to be 20/25 in the right eye 


antibiotic treatment. Four 
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STEVENS-JOHNSON SYNDROME 


and 20/20 in the left. Residual pale scar- 
ring of the tarsae remained as before, but 
no corneal opacity or vascularization was 
present. 

Ocular involvement in Stevens-Johnson 
syndrome shows the extreme variability that 
characterizes the other features of the 
There is no pathognomonic eye 
picture. Mild conjunctival injection may be 
the only eye lesion. On the other hand, con- 
junctivitis may be severe, and Duke-Elder *° 
noted three types: catarrhal, purulent, and 
membranous. Cicatricial contractions of the 
conjunctiva are frequent in the purulent 
and membranous types and may lead to 
such complications as symblepharon and 
stenosis of the lacrimal canals and punctum. 
The cornea often escapes involvement, but 
in some cases shows severe recurrent ulcera- 
tion, with perforation, loss of vision, and 
even loss of the eye. No specific treatment 
is known, but a recent review by Mamelok 
and Laval ** noted that good results have 
been reported in previous individual cases 
with corticotropin, cortisone, chlortetracy- 
cline (Aureomycin) or 


disease. 


oxytetracycline 
(Terramycin). Considering the severity of 
corneal involvement in our case, a_ result 
with no corneal scarring, vascularization, or 
disabling conjunctival adhesions is highly 
satisfying. 


Summary 


A severe case of Stevens-Johnson syn- 
drome is reported in a 35-year-old woman, 
with extensive involvement of the skin, eyes, 
mucous membranes of the mouth, 
anus, and genitourinary 


and 
pharynx, nose, 
tract. 

Despite widespread and serious involve- 
ment of the eyes, the patient recovered 
without any residual impairment. 

Although the etiology is as yet unknown, 
it is interesting that this patient developed 
the Stevens-Johnson syndrome during the 
time that “Asiatic flu” was prevalent in this 
area. There was a significant eightfold titer 
increase in the hemagglutination inhibition 


Wasserman—Glass 


tests on paired blood samples for Type A 
Japanese (Asian) influenza. 
25 Harwich Rd. (4). 
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Although Hodgkin’s disease and _ the 
nephrotic syndrome secondary to amyloi- 
dosis are not uncommon individual entities, 
their association in the same patient is rare. 
When this association does occur, it is usual 
for the nephrotic syndrome to appear after 
the picture of Hodgkin’s disease is well 
established. For the reverse to occur is rare 
and warrants adding the present case to 
those previously reported. 

The subject of amyloidosis in Hodgkin's 
disease was extensively reviewed by Wallace 
et al., in 1950. They discussed 29 previously 
reported cases of Hodgkin’s disease and 
amyloidosis and added one case of their 
own, which presented with nephrosis. Al- 
though in all of their cases the association 
was present, only four presented with the 
nephrotic syndrome. Since this report, the 
literature was carefully searched for cases 
of nephrotic syndrome due to secondary 
amyloidosis in Hodgkin’s disease and a total 
of nine additional cases 1 were found, six 
of which were proven and three of which 
were equivocal. This spans a period of 10 
years. 


Report of Case 


A 24-year old white man was admitted to the 
Brooklyn Veterans Hospital for the first time be- 
cause of puffiness of the face and swollen neck 
glands. The patient was well until two weeks be- 
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Amyloid Nephrosis in Hodgkin’s Disease 
Presentation of a Case and Review of the Literature 
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fore admission, when he had a sore throat which 
subsided spontaneously. A week later, he noticed 
puffiness of his face on arising. Associated with 
this were swelling and tenderness of his neck 
glands, a nonproductive cough, mild anorexia, and, 
within the next few days, edema of his legs. 
There was no fever until the morning of admission, 
when his temperature was observed to be 102 F. 

Physical examination revealed a well-developed, 
well-nourished man with edema of his face, 2+ 
pedal and leg edema, and a weight of 156 Ib., 7 Ib. 
more than his usual weight. Blood pressure was 
110/70 mm. Hg. There were enlarged, tender 
cervical, axillary, and inguinal glands present. 
Spleen and liver were not palpable. The 
hemoglobin was 14 gm. %, white blood cell count 
14,000 per cubic millimeter. The urine had a 
specific gravity of 1.023, gave a 4+ test for 
protein, and had many white blood cells and an 
occasional red blood cell. No doubly refractile 
bodies were seen. PSP was 21.5% cleared after 
45 minutes. BUN was normal. Total protein was 
3.5 mg. %, with 1.6 gm. % albumin and 1.9 gm. % 
globulin, and the cholesterol was 425 mg. %. Liver- 
function studies were normal. A chest x-ray 
showed large hilar nodes. There was good con- 
centration of dye in both kidneys on IVP. An 
excised cervical lymph node revealed Hodgkin's 
disease. The nephrosis was felt to be related to 
this, but the connection was obscure. The edema 
increased rapidly, with the accumulation of 35 Ib. 
in the next four weeks, bringing his weight to 191 
lb. Therefore, a course of radiation (1,400 r) was 
given to the region of the renal pelves because of 
the possibility of extrinsic pressure on the renal 
vein as the mechanism relating the Hodgkin's 
disease to the nephrosis. No diuresis oc- 
curred. Mechlorethamine hydrochloride (nitrogen 
mustard), 37.6 mg., was then administered in 
divided doses over a four-day period, resulting in 
a 44 lb. weight loss two weeks later, but a small 
amount of edema persisted for which a second 
course was given with no further weight loss. 
At the time of discharge, the patient’s weight was 
146 |b., the urine showed only a trace of protein, 
total plasma protein was 6.0 gm, % with albumin 
of 3.4 gm. % and globulin of 2.6 gm. %, and 
cholesterol was 336 mg. %. 
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After a three-month interval, the patient was 
readmitted for pain in his cervical spine and a 
20 Ib. weight gain. Blood pressure was 110/70. 
There was 2+ leg edema; urine again had 4+ al- 
bumin, with a specific gravity of 1.006. Total pro- 
tein dropped to 4 gm. %, with 2.2 albumin and 1.8 
globulin. The cholesterol was 542 mg. %. Destruc- 
tive changes were noted in C-7 and C-8, and 
therefore radiation was given to this area (4,600 r), 
with subsidence of his pain. A 10-day course of 
intramuscular corticotropin (ACTH) 200 mg. 
daily, was given with a resultant 15 lb. weight 
loss, which began two weeks after the cessation 
of therapy. However, this fluid quickly reac- 
cumulated and the patient’s weight increased 37 Ib. 
to 188 Ib. 

From this point, which was 15 months after the 
initial admission, the patient became refractory 
to therapy and had only small, trasitory losses 
of fluid despite the use of prednisone; corticotropin ; 
diuretics, including chlorothiazide; 
panders; resins, and two courses of mechloretha- 
mine hydrochloride, with a total dose of 53.6 mg. 
Numerous admissions were required for recurrent 
pleural effusions and increasing edema. The pa- 
tient’s BUN rose to 30 mg. %. On the last admis- 
sion, the patient had anasarca, ascites, and massive 
pleural effusion. Blood pressure was elevated for 
the first time, 180/116 mm. Hg, and BUN was 
35 mg. %. Urinary output diminished rapidly, 
and coma with hypotension ensued. 

Desperation measures of intravenous hydrocorti- 
sone and mechlorethamine hydrochloride were 
futile, and the patient died 9 days later, 27 months 
after the onset of his illness. 


plasma_ ex- 


Section of kidney, 
showing amyloid deposi- 
tion. 
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Comment 


As seen in the above report, the patient 
presented with the nephrotic syndrome and 
enlarged lymph nodes. A diagnosis of 
Hodgkin’s disease was made from a node 
biopsy. During patient’s hospitalization, at- 
tempts were made to elucidate the cause of 
his nephrosis. Acute glomerulonephritis, 
renal vein thrombosis due to Hodgkin’s dis- 
ease, “pure nephrosis,” lupus erythematosus, 
amyloidosis, and extrinsic pressure on the 
renal veins were all considered as possible 
causes of his renal disease. 

A definitive diagnosis was made on renal 
and liver biopsies, both of which showed 
extensive amyloid involvement of these 
organs (Figure). Although amyloidosis and 
the nephrotic syndrome have usually oc- 


curred during the terminal phase of 


Hodgkin’s disease and have usually been 
preceded by Hodgkin’s disease for a period 
of up to 10 years,'* this case presented as 
a nephrotic syndrome at the very onset of 
the Hodgkin's disease. This has been seen 


in the case presented by Sherman et al.,? in 
which the patient presented wtih the neph- 
rotic syndrome, and the diagnosis of 
Hodgkin’s disease and amyloidosis was made 
post mortem. 
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AMYLOID NEPHROSIS—HODGKIN’S DISEASE 
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Gledhill * 


LN 


HN : radiation steroids 


Anasarca, ascites, 
pleural effusion 


26 


Present case 


* LN indicates lymph node; K, kidney; S, spleen; L, liver; A, adrenals. 


1 Nephrotic syndrome reversed with liver extract. 


t Presented as nephrotic syndrome. Hodgkin’s disease found at postmortem examination. 


Another interesting aspect of this case is 
the role of mechlorethamine hydrochloride 
and steroids in regard to the etiology of the 
amyloidosis. Teilum*® suggested that, be- 
cause of the similarity of mustard to ster- 
oids, in suppressing proliferating cells, the 
mechlorethamine may tend to promote amy- 
loid deposition. This hypothesis was borne 
out by a controlled experiment in which two 
groups of mice were given casein. One 
group was treated with mechlorethamine 
hydrochloride, and the second was not. In 
the mechlorethamine-treated group there 
was a marked weight loss and a much more 
pronounced deposition of amyloid in the 
tissues. This experimental phenomenon has 
been observed clinically in three cases of 
Hodgkin’s disease who, following treatment 
with mechlorethamine hydrochloride, de- 
veloped a rapidly progressive nephrosis with 
amyloidosis.2** Although mechlorethamine 
hydrochloride was used in the present case, 
it is not known whether it influenced the 
deposition of amyloid in this patient, since 
the nephrotic syndrome preceded its use. 
It is noteworthy, however, that in spite of 
the liberal use of mechlorethamine hydro- 
chloride, 27 months elapsed from the onset 
of the nephrotic syndrome to death. This 
is an unusually prolonged course for the 
nephrotic syndrome with amyloidosis in 
Hodgkin's disease. 

In order to accept the diagnosis of a 
nephrotic syndrome due to amyloidosis as- 
sociated with Hodgkin’s disease, these 
criteria must be met: pathological evidence 
of Hodgkin’s disease and amyloid deposi- 
tion. For the diagnosis of the nephrotic 
syndrome there must be hypoproteinemia, 
albuminuria, edema, and hypercholesteremia. 
These criteria must be somewhat rigid be- 
cause of the fact that (1) albuminuria and 
edema may occur in Hodgkin’s disease with- 
out a true nephrotic syndrome and (2) 
amyloid nephrosis may be caused by dis- 
eases coexistent with the Hodgkin’s disease. 
The Table shows the available data in the 
cases reviewed. Gledhill’s case* may be 
disputed because of the presence of tubercu- 
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losis; Spain’s™ report and Hochman’s 4 
second case may not be entirely acceptable 
because of the lack of definitive evidence of 
a nephrotic syndrome and also because of 
a lack of pathological evidence of amyloid- 
osis. The remaining seven cases comprise 
the bulk of this survey. 

The range in age of these patients was 
24-42 years at the time of death; there were 
six men and one woman. Six of the cases 
lived one year or less after the onset of the 
nephrotic syndrome. The only case who 
lived more than one year was the present, 
and he died 27 months after the onset of 
nephrosis. 

Of the seven cases, six received therapy 
in the form of radiation, steroids, or 
mechlorethamine hydrochloride; four re- 
ceived at least one of these three modalities ; 
the present case received all three, and the 
case of Leonard ? received only mechloretha- 
mine hydrochloride. Six of the cases 
received at least one course of mechlor- 
ethamine hydrochloride, and in two cases ** 
there was a suggestion of a relationship be- 
tween the nephrotic syndrome and _ this 
therapy. In the present case, nephrosis pre- 
ceded mechlorethamine hydrochloride and, 
although the deposition of amyloid may have 
been accelerated by mechlorethamine and/or 
steroids, this cannot be verified. In spite of 
the mechlorethamine hydrochloride, how- 
ever, the nephrotic syndrome had an un- 
usually long course, of over two years. 


Summary 


A case of nephrotic syndrome associated 
with secondary amyloidosis and Hodgkin’s 
disease is presented and the literature re- 
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viewed. Since 1950, only 10 such cases have 
been reported, 7 of which have been proven, 
including the present case. The unusual 
occurrence of the nephrotic syndrome at the 
very onset of Hodgkin’s disease is discussed, 
and the question is again raised of an ac- 
celerated deposition of amyloid by the 
administration of mechlorethamine hydro- 
chloride (nitrogen mustard) to patients with 
Hodgkin’s disease. 


1439 Ocean Ave. (1). 
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Unfortunately, the diagnosis of hyper- 
parathyroidism still rests on the demonstra- 
tion of the chemical and pathologic effects 
of a sustained excess of parathyroid hor- 
mone(s) rather than the direct measure- 
ment of the hormone itself. Osteitis fibrosa 
and/or subperiosteal bone reabsorption, 
nephrocalcinosis, and lithiasis may or may 
not be clinically (radiologically) evident. 
Hypercalcemia and hypophosphatemia, the 
typical chemical abnormalities, may not al- 
ways be present together. The diagnosis of 
hyperparathyroidism, therefore, often be- 
comes one of exclusion by ruling out other 
hypercalcemic disorders. 


The present case represents the approach 
to the problem in a patient with either 
hyperparathyroidism, Paget’s disease, or 
metastatic carcinoma of the breast, or any 
combination of these disorders. 


Case Report 


The patient was a 78-year-old white woman 
who entered the hospital on her final admission 
because of three syncopal attacks over the pre- 
ceding four-month period, the final attack having 
occurred two days prior to admission. Following 
this she remained lethargic and had to be brought 
to the hospital by ambulance. 
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Past History.—Her first admission to this hos- 
pital was in 1936 because of left flank pain, fre- 
quency, and dysuria. She gave a history of having 
passed kidney stones since 1918. She complained 
of frequent episodes of urinary tract infection 
and flank pain, predominately left-sided. In 1934, 
a kidney stone was surgically removed from the 
left renal pelvis. Although x-rays taken in 1936 
failed to reveal stones in either kidney, in 1937 
large calculi were visualized radiologically in both 
kidneys and in the left ureter. 

In 1942, the patient had a radical mastectomy 
because of carcinoma of the breast. Follow-up 
visits failed to reveal evidence of recurrence. 

In 1952, an intravenous pyelogram showed 
large calculi in the right kidney with no evidence of 
dye excretion. There was good excretion on the 
left with some dilatation of the pelvis and blunt- 
ing of the calyces. 

The patient continued to have episodes of urinary 
tract infection; the last one was treated in Novem- 
ber, 1957. Her only medication on her final admis- 
sion was digitalis, which was started several months 
earlier because of recent dyspnea on exertion and 
recurrent pedal edema. Two months prior to ad- 
mission, her serum calcium was recorded for the 
first time as 11.8 mg. %, with a serum phosphorus 
of 3.3 mg. %. 

Physical Examination—On her final admission, 
physical examination revealed a_ well-nourished, 
elderly white woman, who was somewhat confused 
but who was in no acute distress. Blood pressure 
was 150/60, pulse 72 and regular, and temperature 
98.6. Her left breast had been surgically removed. 
Save for a grade two apical systolic murmur, 
there were no abnormalities of the heart or lungs. 
Her abdomen was soft and nontender with an 
easily palpable liver two fingerbreadths below the 
right costal margin. Her spleen was not palpable. 
A left-flank scar was present. No abnormalities of 
her musculoskeletal system were noted. There was 


abnormal lymphadenopathy. 


Laboratory Data.——Hb., 12 Gm. %; HCT., 39%; 
WBC, 6,000 with 67% neutrophils; 21% lympho- 
cytes; 11% monocytes; 1% eosinophils. The urine 
had a_ specific gravity of 1.015, protein 1+, 
and a pH of 6. The sediment contained 5-10 
WBC and 3-5 RBC per high power field, and many 
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bacteria. Serum sodium was 134, potassium 4.7, 
chloride 90, and carbon dioxide-combining power 
25.9 mEq. per liter. 

Serum creatinine was 1.5 mg. %. Total protein 
was 6.3 gm. %, with albumin of 2.1 and globulin 
of 4.2 gm. %. Serum magnesium was 3.1 mg. %. 
Calcium and phosphorus data in serum and urine 
are presented in the subsequent section. 

Skull x-rays revealed a brachycephalic contour 
with combined changes suggestive of Paget's dis- 
ease (Fig. 1). A_ skeletal survey showed only 
generalized demineralization, with a fine coarsening 
of the trabecular pattern not inconsistent with the 
patient’s age. There was no other radiologic evi- 
dence of Paget’s disease, and no radiologic evidence 
of hyperparathyroidism. The EKG suggested left 
ventricular hypertrophy and digitalis effect. There 
were no classic electrocardiographic changes of 
hypercalcemia. Chest x-ray was normal. 

Hospital Course—There was a gradual decrease 
in lethargy during her first two weeks in the 
hospital, but on the 18th hospital day the patient 
became acutely somnolent and febrile, and re- 
mained so despite vigorous antibiotic therapy. She 
died on her 39th hospital day. Lumbar puncture 
done on the 36th hospital day failed to reveal any 
abnormality of dynamics, and the spinal fluid was 
not abnormal. 

The patient's caloric intake was poor during her 
entire hospital stay. She was on a regular hospital 
diet until the 27th hospital day, and then on a 
250 mg. calcium diet until her death on the 39th 
day. 

Three successive timed urinary collection periods 
ef one hour each were run on the 30th hospital 
day, and calculations made of the clearances of 
calcium, phosphate, and endogenous creatinine. The 
blood was drawn under oil, and anaerobically 
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Fig. 1 (a and b).—Skull x-rays: Note bone production with thickened outer table of calverium. 


Taste 1.—Renal Clearances of Calcium, 
Phosphorus and Creatinine 


Clearance Values, 
Serum, Mg. % Ce/ Min. 


Diffus- 
Period t Ca ibleCa* PO. Creat. Ca PO. Creat. 


1 14.7 8.8 1.9 1.6 11 18 36 
2 15.4 9.5 1.9 1.5 2.3 33 7 
3 15.8 9.5 1.8 1.7 1.2 18 41 


* Diffusible calcium as mg. % in plasma water was determined 
on the ultrafiltrates. This value was corrected to mg. % plasma 
by using the formula: Plasma water (gm. %)=99-0.75 P, where 
P equals the plasma proteins in gm. %. 

+ Three timed '4-hour clearance periods for calcium, phos- 
phorus, and creatinine. 


ultrafiltered’ to obtain the concentration of diffus- 
ible calcium in the serum. The latter was used in 
calculating the renal clearance of diffusible calcium. 
This data is presented in Table 1. 

On the 27th, 28th, 30th, and 33rd hospital days, 
24-hour urine collections were obtained and analysed 
for calcium and phosphorus. Serum calcium and 
phosphorus determinations were also obtained on 
these days. In calculating calcium clearance over 
these 24-hour periods, the diffusible calcium was 
determined by multiplying the total serum calcium 
value in mg. % by the percentage of diffusible 
calcium (average 60%) as determined from the 
three specimens drawn and ultrafiltrated anacrobi- 
cally (see Table 2). 


Comment 


Interest in this patient was aroused by 
the long history of nephrolithiasis and the 
persistently low serum phosphorus. It was 
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TABLE 2.—Serum and Urinary Calcium and Phosphorus Data 


Serum 


Urine, 24-Hour Values Clearance, Ml/Min.* 


Alk. Phos, 
K A Units 


Creat. 
Me. % 


Hospital Ca 
Day Mg. % 


PO. 
Mg. % 


19th 2.9 1.5 
2ist 15.2 2.8 
27th 15.8 2.2 
28th 15,2 1.8 
30th 14.4 2.9 
33rd 14.0 2.8 1.7 
34th 12.7 4.0 
36th 12.6 2.9 1.8 


Volume Ca 
Mi. Mg. % 


PO, 


Mg. % Ca PO. 


* These clearance values are calculated from the 24-hour excretion of calcium and phosphorus on days 24-hour urines were collected. 


felt that dietary insufficiency was inadequate 
to explain the low serum phosphorus be- 
cause of the good nutritional status of the 
patient on admission, the high serum cal- 
cium, and finally, the high renal clearance 
of phosphorus in spite of the low serum 
values. The elevated serum calcium, on 
the other hand, could have been con- 
sistent with metastatic disease of the bone, 
particularly with the history of carcinoma 
of the breast in 1942. Hypercalcemia 
with low serum phosphorus has _ been 
described in malignant disease without 
evidence of bone metastasis and with normal 


Rockney et al. 


parathyroid glands.27_ However, in most 
cases of metastatic disease, hypercalcemia, 
when present, is associated with normal or 
elevated serum phosphorus.’ 

Paget’s disease of the skull was diagnosed 
by x-ray; however, serum calcium and 
phosphorus values are usually normal in 
Paget’s disease, and the serum alkaline phos- 
phatase is characteristically elevated.‘ 

Finally, debility and prolonged bed rest 
could result in hypercalciuria in an elderly 
patient, but serum calcium levels of this 
magnitude would be unusual, and serum 
phosphorus would not be depressed. 


Fig. 2—Microscopic section of 
oxyphil parathyroid adenoma. Note 
paucity of chief cells and fat with 
predominance of oxyphil cells. 
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A renal clearance of 18-33 cc. per minute 
(see Table 1) with a serum phosphorus 
of 1.9 mg. % while on a low phosphorus 
intake indicated a marked depression of 
renal tubular reabsorption of filtered phos- 
phorus. The ability of the kidney to 
conserve phosphorus, even to complete dis- 
appearance in the urine when the organism 
has been deprived of dietary phosphorus, 
has been observed in rats and man.® The 
presence of one functioning kidney with 
mild impairment (creatinine clearance of 50 
cc. per minute) is inadequate to explain 
this high phosphorus clearance,’ which was 
most consistent with hyperparathyroidism.*® 

An important aspect of this case was the 
relatively depressed renal clearance of cal- 
cium in spite of an elevated serum calcium 
and hypercalciuria. Calcium clearance cal- 
culated by using 24-hour calcium excretion 


values on days when the serum calcium 
ranged from 14-15 mg. % was 5 cc. per 
minute (see Table 2). The renal clearance 
of calcium in a normal subject whose serum 
calcium was elevated to 14 mg. % by a sus- 


tained calcium infusion (CaCle) averaged 


Fig. 3.—Microscopic section of 
The 


with 


calverium. mosaic pattern is 


consistent Paget's disease, 
while replacement of marrow with 
young granulation tissue is sug- 


gestive of osteitis fibrosa. 


16 cc. per minute, or more than three times 
the clearance of this patient. During a timed 
clearance study on this patient, three one- 
hour clearance periods showed an average 
calcium clearance of only 1.9 cc. per minute, 
with an average serum calcium of 15.3 mg. 
“. In unpublished observations, the authors 
have noted ®!° (a) that acute and chronic 
administration of parathyroid extract is as- 
sociated with decreased renal clearance of 
diffusible calcium, (>) that the temporary 
functional hypoparathyroidism which _fol- 
lows the withdrawal of parathyroid extract 
after two to three days’ administration is 
associated with an increased renal clearance 
of calcium, (c) that hyperparathy- 
roidism with normal renal function is asso- 


and 


ciated with a distinct reduction in the renal 
clearance of diffusible calcium when com- 
pared with normal subjects in whom the 
serum calcium has been increased to com- 
parable levels. 

These observations, together with those 
of Talmage on the rat,’ strongly suggest 
that parathyroid hormone, directly or in- 
directly, reduces the renal clearance of cal- 
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cium. Because of the markedly enhanced 
clearance of phosphorus and the depressed 
clearance of calcium, the diagnosis of hyper- 
parathyroidism was made on this patient. 

At autopsy, three grossly normal para- 
thyroid glands were found. In addition, a 
3 cm, parathyroid adenoma was located in 
the hilar region of the left lung. On re- 
peated sectioning, this gland was found to 
consist predominantly of oxyphil cells with 
chief cells in rare isolated strands. Very 
little fat was present (Fig. 2). 

The skull sections were microscopically 
consistent with Paget’s disease * (Fig. 3). 
There was no evidence of soft tissue or 
osseous metastasis from the treated car- 
cinoma of the breast. The right kidney 
was described as a sac of pus with de- 
generative tubular and glomerular elements 
present. Nephrocalcinosis was noted. The 
left kidney weighed 160 gm. Microscopi- 
cally, it showed diffuse scarring, with slight 
glomerular hyaline changes. 

In a review of 100 cases of primary 
hyperparathyroidism, Castleman?! states 
that a “functioning true oxyphil parathyroid 
adenoma has not been seen in our labora- 
tory.” The oxyphil cell is thought to be an 
involuted, inactive chief cell, and the pro- 
portion of oxyphil cells to chief cells is 
known to increase with age. It is interesting 
that, despite the fact that this adenoma was 
made up of predominantly oxyphil cells, 
there was clinical evidence of marked hyper- 
parathyroid activity terminally. In 6 of the 
100 cases of hyperparathyroidism reported 
by Castleman, adenomas were found in two 
glands. In this case, three grossly normal 
glands were identified in addition to the 
adenoma. 

From the literature, Sheldon and Som- 
mers !* collected 25 cases of patients with 
oxyphil parathyroid adenomas and added 
6 new cases of their own. Of these, 8 were 
said to have osteitis fibrosa cystica and 
evident hyperparathyroidism. 


* The authors wish to thank Dr. Louis Lichten- 
stein for his microscopic interpretation of the 
osseous lesion and the adenoma. 
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Summary 


A case of hyperparathyroidism secondary 
to an oxyphil adenoma has been presented. 

The suggested presence of Paget’s disease 
and metastatic carcinoma of the breast 
magnified the diagnostic problems. 


The diagnosis was considerably clarified 
by studies of the renal clearance of phos- 
phorus and diffusible calcium. 


Dr. Charles R. Kleeman, Chief, Metabolic Serv- 
ice, Veterans Administration Center, Wilshire and 
Sawtelle Blvd. (24). 
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Treatment in Internal Medicine 


Treatment of Pleural and Peritoneal Effusion with 
Intracavitary Colloidal Radiogold (Au 


JERZY DYBICKI, M.D.; OSCAR J. BALCHUM, M.D., Ph.D., and GEORGE R. MENEELY, M.D., Nashville, Tenn. 


Therapy for recurrent effusions of the 
pleural and peritoneal cavities of patients 
with local or metastatic malignant processes 
is an important and often difficult clinical 
problem. Such effusions occur in at least 
29% } of such patients, and, if recurrent 
and large, they can be the most significant 
factor in their management. Repeated with- 
drawals of abdominal and pleural fluid are 
not only trying to the patient but result in 
depletion of electrolytes and proteins. The 
intracavitary instillation of radioactive col- 
loidal gold (Au™®*) is frequently of distinct 
benefit in slowing down or halting the ac- 
cumulation of fluid, even though such 
therapy is not curative and does not abolish 
the malignant process. 

An artificially induced radioactive isotope 
in colloid form was administered for thera- 
peutic purposes for the first time in 1944, 
in Vanderbilt University Hospital. This 
was molecular iodine colloid made with 
cyclotron-produced and prepared by 
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Paul I. Hahn. Evidence of concentration 
of the material in the reticuloendothelial 
system was clearly demonstrated. Radio- 
active manganese (Mn**) was available 
from the cyclotron at that time: Hahn pre- 
pared manganese dioxide colloids of suitable 
dimensions, but early it was determined 
that other colloids had more to offer and 
less inherent disadvantages, isotopic im- 
purities, and difficulties of preparation than 
MnO,.? He developed the technique for the 
preparation of Au’® colloids in the presence 
of gelatin as a supporting colloid by reduc- 
tion of gold salt to metallic gold with ascorbic 
acid; with C. W. Sheppard? Hahn _ per- 
fected the technique of preparation, and, 
with the cooperation of various clinicians, 
he explored the behavior of this material in 
animals and its human application. He 
turned over his process to Abbott Labora- 
tories in 1948, and there, under the direc- 
tion of Donalee L. Tabern, the technique of 
large-scale manufacture of the material and 
its packaging for clinical use was worked 
out. Hahn et al.* credit Miller 5* with the 
first demonstration of the feasibility of 
control of ascites by intraperitoneal injec- 
tion of colloidal radioactive material (short- 
lived Zn®). In 1947, Hahn, Goodell, 
Sheppard, Cannon, and Francis’ injected 
radioactive colloidal gold intraperitoneally 
into two patients with hypernephroma and 
demonstrated that the material was diffusely 
spread throughout the peritoneal cavity and 
remained there for the duration of the ex- 
istence of the radioactivity. Miiller et al.8-%1° 
have reported satisfactory results in the 
control of malignant pleural and peritoneal 
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INTRACAVITARY RADIOGOLD 


effusions in humans with  intracavitary 
radiogold. Au'®*® has continued to be a 
useful method of therapy for persistent 
and recurrent effusions. 

This report deals with the results of 
intracavitary radiogold instillation on the 
accumulation of fluid in 39 of 45 patients 
with pleural and peritoneal effusions due 
to local or metastatic malignancy treated at 
the Radioisotope Center since 1955 (Tables 
1 to 3) and with 1,860 patients so treated 
and reported in the literature (Tables 4 
to 6), a total of 1,899 cases. Complete 
follow-up studies with regard to fluid ac- 
cumulation after therapy were available in 
39 of our 45 patients. Two of the remain- 
ing six patients had been given radiogold 
prophylactically before fluid had accumu- 
lated, and four died too soon after adminis- 
tration to be evaluated. 


Material and Results 


Pleural E ffusion.—Radiogold was instilled 
into the pleural space 27 times in 23 patients 
(Table 1). Thirteen of these patients had 
carcinoma of the breast or lung, eight had 
malignancy arising in other sites, and two 
had chronic leukemia. All but seven had 
had previous x-ray or surgical treatment, 
and one patient had had thio-tepa (N,N’,N”- 
triethylenethiophosphoramide) and me- 
chlorethamine hydrochloride administration. 
Thirteen of the patients were judged to be 
in fair-to-good clinical condition. The av- 
erage time during which fluid had continued 
to accumulate prior to Au'®® administration 
was 2.7 months. Usually, not more than 
three chest taps had been done, with the 
removal of about 1,360 ml. of fluid from 
each patient. One patient (No. 10, Table 1) 
with bronchogenic carcinoma had 20 thora- 
centeses during the four-month period prior 
to therapy, with the withdrawal of a total 
of 20 liters of fluid. There was a bloody 
pleural effusion in 9 of these patients (Table 
1), and, in 12 of 15 instances, a cell block 
showed the presence of malignant cells. All 
had a histologically proven diagnosis of 
malignancy. 


Dybicki et al. 


Most intrapleural instillations consisted 
of 125 me. of colloidal Au'®*, except for a 
few patients who received a lesser (85 to 
115 me.) or a greater (150 me.) dose. 

The frequency of chest taps was reduced 
from a rate of once every three weeks to a 
total of one to three taps after Au!®® 
instillation. The thoracenteses done after 
therapy were more often performed to 
remove fluid from the chest and not because 
of troublesome reaccumulation (Table 1). 
Complete cessation of pleural fluid forma- 
tion was achieved in 12 patients, definite 
retardation in the rate of fluid formation 
resulted in 4 patients, and in 6 patients the 
response was so meager it was considered 
a treatment failure (Table 3). The remain- 
ing patient could not be properly evaluated 
owing to too short a follow-up period. In 
17 of these 22 patients, a significant im- 
provement in general condition, appearance, 
and appetite could be detected. A particu- 
larly noteworthy result was achieved in 
patient No. 21 (Table 1), who had retro- 
peritoneal lymphosarcoma with pleural me- 
tastases and effusion. Radiogold was 
instilled into each pleural space on two 
separate occasions followed by a cessation 
of fluid formation on one side which lasted 
for at least the 23 months of observation 
and a cessation of fluid accumulation on 
the other side for at least 4 months. 

Side-effects were slight. Three patients 
had mild nausea; one, chest pain, and one, 
mild fever and nausea. No local or general 
severe complications resulted in any in- 
stance. 

The average survival time after therapy 
was 6.8 months. The longest survival time 
was 26 (No. 11-Table 1) in a 


patient with bronchogenic carcinoma with 


months 


pleural involvement. In patients with pleural 
effusion due to malignancy, therefore, good 
results were obtained in 54.5% of the 22 
patients which could be followed, and fair 
results were additional 
18.2%. The remaining 27.3% of patients 
were considered treatment failures. 


obtained in an 
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TABLE 1—Intrapleural Administration 


Gen. Previous 

No. Diagnosis Age Sex Cond Therapy 

1 Ca Breast 62 F Good Rad. mastect. 

2 Ca Breast 58 F Good Rad. mastect. 

3 Ca Breast 49 «OF Good Rad. mastect. 

4 Ca Breast 58 F Poor Rad. mastect. 

5 Ca Breast 38 Good Rad. mastect., 
Oophorect., 
Cobalt 

6 Bilat.Ca Breast 61 F Good Bilat. mastect., 
Cobalt 

7 BronchogenicCa 55 M Good Lobect. 

8 BronchogenicCa 51 F Good Rad. pneumo- 
nect. 

9 BronchogenicCa 69 F Poor No therapy 

10 BronchogenicCa 50 M_ Poor Notherapy 

11 BronchogenicCa 67 F Poor X-ray therapy 

12 BronchogenicCa 64 F Good No therapy 

13 BronchogenicCa 65 M Good No therapy 

14 Adenoca. Pleura 68 M Good Pleural drainage 

15 Ca Colon 79 M Good Resect. colon 

16 Ca Kidney 67 M Good No therapy 

17 Malig. Thymoma 46 M Good Cobalt therapy 

18 Ca Uterus 74 F Poor Hysterect., 

x-ray 

19 Pap. Ca Unkn. 66 F Poor No therapy 
Orig. 

20 Metast. Ca 68 M Good No therapy 
Pleura Unkn. 

Orig. 

21 Retroperitoneal 64 F Poor Thio-tepa & me- 
Lymphosar- chlorethamine 
coma hydrochloride 

Lymphatic 60 M _ Poor X-ray therapy 
Leukemia 
23 Lymphatic 53 M Poor X-ray therapy 


Leukemia 


Peritoneal Effusion—Radiogold was ad- 
ministered intraperitoneally 23 times in 22 
patients with troublesome intraperitoneal 
fluid formation due to malignancy (Table 
2). Carcinoma of the ovary was the cause 
of the effusion in one-half—1l1l—of the 
patients in this group. Many had _ been 
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Symptoms 
Prior to 
Therapy 

Dyspnea 


Dyspnea 


Chest pain 
Dyspnea 


Dyspnea 


Dyspnea 


Dyspnea, 
chest pain 
Severe 
dyspnea 
Dyspnea, 
chest pain 
Dyspnea 


Chest pain 
Dyspnea 
Dyspnea 
Dyspnea, 


hoarseness 
Dyspnea 


Chest pain, 
dyspnea 
Sup. venas 


caval block 
Chest pain 


Dyspnea 


Chest pain 


Dyspnea 


Dyspnea, 
fever 
Dyspnea 


Pathology 


Metastases 
to pleura 
Metastases to 
pleura & 
bones 
Metastases 
to pleura 
Metastases 
to pleura 
Metastases 
to pleura 


Metastases 
to pleura 
Metastases to 

mediastinum 
Metastases 
to liver 
Metastases 
to pleura 
Metastases 
to bones 
Metastases 
to pleura 
Metastases 
to pleura 
Metastases 
to pleura 
Primary Ca 
of pleura 
Metastases to 
lung & 
pleura 
Metastases to 
both lungs 
& pleura 
Metastases 
to lung 
Metastases 
to lungs & 
pleura 
Bilat. meta- 
Stases to 
pleura 
Metastases 
to pleura 


Metastases 
to pleura 


Pleural 
infilt. 
Pleural infilt. 


Time Fluid 
Present No. of Amount 
Before Thoracen- Fluid 
Au'** teses Prior Obtained, 
Therapy toAu’*s MI. 
2 mo. 2 3,000 
3 mo, 2 850 
1 mo. 1 1,000 
2 mo. 1 900 
1 mo. 2 900 
2 mo. 1 1,600 
2 mo. 3 4,500 
2 wk. 3 3,000 
3 mo. 2 1,000 
4 mo. 20 20,000 
2 mo. 3 600 
2 mo. 1 1,000 
2 mo. 2 2,100 
5 wk. 2 1,750 
1 mo. 15 9,000 
3 mo. 1 650 
5 mo. 4 6,700 
3 wk. 3 4,000 
2 mo. 2, rt., 1,900 
2, It. 1,350 
6 mo. 4 4,000 
9 mo., rt., 5 4,200 
3 mo., It. 3 2,630 
6 mo. 8 10,400 
6 wk. 5 11,400 


previously treated by surgery and x-ray or 
cobalt therapy. Only five of these patients 
were in good general condition. 

Ascites had been present prior to gold 
therapy for about 10 weeks (1 week to 6 
months ). Owing to recurrent effusion, many 
of these patients had been treated by re- 
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of Radiogold in Twenty-Three Patients 


Character 
of Fluid 


Straw-colored 


Straw-colored 


Straw-colored 
Sanguinous 


Yellow, 
cloudy 


Straw-colored 
Sanguinous 
Sanguinous 
Sanguinous 
Straw-colored 
Sanguinous 
Straw-colored 
Straw-colored 
Straw-colored 


Sanguinous 


Sanguinous 


Straw-colored 

Sanguinous 

Cloudy, 
yellow- 


colored 
Straw-colored 


Serosan- 
guinous 
Straw-colored 


Straw-colored 


Malignant 
Cells in 
Fluid 
Present 
Present 
Not examined 
pos. biopsy 
Present 
Present 
Not examined 
pos. biopsy 
Not examined 
Present 
Present 
Present 
Present 
Not examined 
Not examined 
pos. biopsy 


Present 


Present 


Not examined 


Not examined 
pos. biopsy 
Present 


Present 


Not present 


Not present 


Not present 


Not examined 


Dosage, 
Au'tss, 
Me. 

100 


125 


Symptoms 
Following 
Au'** Adm. 


Fever, nausea 


No symptoms 


No symptoms 
No symptoms 


Pain in chest 


No symptoms 
No symptoms 
No symptoms 
No symptoms 
No symptoms 
No symptoms 
No symptoms 
Nausea, weak- 
ness 
No symptoms 


Nausea 

No symptoms 

No symptoms 

Nausea, 
anorexia 

No symptoms 

No symptoms 


No symptoms 


No symptoms 


No symptoms 


Frequency of 
Thoracenteses 


Before After 
2 3 


2 3 


— General 
Response 


Improved 


Improved 


Improved 
Improved 


Not improved 


Not improved 
Not improved 
Improved 
Improved 
Improved 
Improved 
Improved 
Not improved 
Not improved 


Improved 


Improved 


Improved 


Not improved 


Improved 


Not improved 


Improved 


Improved 


Improved 


Results of 
Au'!** Therapy 
on Fluid 
Formation 


Survival 
Time 


4 mo. Fair 


6 mo. Good 


6mo., living Failure 


5mo., living Good 


1 mo. Good 


10 mo. Fair 

Cannot be 
evaluated 

Failure 


4 days 
4.5 mo. 
4 mo. Fair 
2.5 mo. Good 
26 mo. Good 
5 mo. Failure 
2mo., living Good 
3 wk. Failure 


3 mo. Good 


Good 


Fair 


Failure 


Good 


10 mo., rt., Good 
24 mo., It., 
living 
8 mo. Failure 


12 mo. Good 


peated paracenteses. One patient (No. 15- 
Table 2) had 15 taps, with the withdrawal 
of a total of 30 liters of fluid. An average 
of 5.5 liters of fluid was removed from 
each patient. The fluid was sanguinous in 
6 of the 22 patients, and in eight patients 
malignant cells were detected. In the re- 
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maining cases, malignancy was established 
by laparotomy and/or biopsy. 

One hundred fifty millicuries of Aut 
was instilled intraperitoneally in each in- 
stance except in a few patients in whom a 
smaller dosage was used. Complete ces- 
sation of fluid accumulation resulted in 10 
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129 1 1 
125 1 1 
; 125 3 0 
125 3 2 
. 125 2 2 
i 125 20 0 ; 
115 3 0 
125 1 3 
; 125 2 1 
125 2 2 
: 125, It., 1 | 6 mo. 
125, rt. 
‘ 125 3 1 wk. 
100, It. 
| 85 4 0 2 mo. Good 
100, It. 3 2 
100 8 Every 
week 
J 


Previous 
Therapy 


Gen. 
Cond. 


No Diagnosis Age 


Bilat. Ovariec. 
x-ray + Ra. 


Poor 


Ca Ovary 


2 Ca Ovary 48 F Poor Salpingooophorect. 
Ra + cobalt 
3 Ca Ovary 54 F Good Oophorect. cobalt 
4 Ca Ovary 47 F Good  Bilat. Salpingo- 
oophorect. cobalt 
5 Ca Ovary 53 F Good Ovariect. hyster- 
ect. cobalt 
6 Ca Ovary 50 F Poor No therapy 
7 Ca Ovary 58 F Poor Cobalt therapy 
8 Ca Ovary 62 F Poor Ovariect., cobalt, 
radium 
9 Ca Ovary 56 F Poor Oophorect. 
10 Ca Ovary 52 F Poor Hysterect. 
11 Ca Ovary 51 F Good Hysterect. 
Ovariect. 
12 Ca Uterus 66 F Poor Hysterect. 
13 Ca Uterus 58 F Poor Hysterect. 
14 Ca Stomach 70 M Poor Gastrect. 
15 Ca Stomach 56 M Poor _ Gastrect. 
16 Ca Colon 56 Poor Hemicolect. 
17 Ca Breast 58 F Poor Rad. mastect. 
18 Ca Breast 58 O#F Poor Mastect. x-ray & 


cobalt 


Ca Breast Mastect. 


20 Pap. Ca. Unkn. 66 F Poor No therapy 
Orig. 

21 Ca. Peritoneum 82 F Good No therapy 
Unkn. Orig. 

22 Mucoid Ca. 72 F Poor No therapy 
Omentum 


Unkn. Orig. 
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TABLE 2.—Intraperitoneal Administration 


Time 
Ascites No. of 
Present Paracen- Amount 
Symptoms Before teses Fluid 
Prior to Auits Prior to Obtained 
Therapy Pathology Therapy Therapy MI. 


Abdom. Metastases to  2mo. 3 3,700 
Pain peritoneum 
Abdom. Metastases to 2 wk. 1 2,000 
Swelling peritoneum 
No symp- Adeno-Ca 1 wk. 1 1,000 
toms left ovary 
Abdom. Metastases to 1 wk. 1 600 
Pain peritoneum 
Loss of Palpable No fluid None 0 
weight Masses present 
Abdom. Metastases to 3 mo. 3 1,800 
swelling peritoneum 
Malaise, Metastases to 5 mo. 10 9,000 
anorexia peritoneum 
Abdom. Cystadenoma No fluid None 0 
pain ovary present 
Abdom. Pap. cyst- 5 mo. 2 8,000 
pain adenoma 
ovary 
Abdom, Adeno-Ca 3 wk. 1 1,700 
swelling ovary 
No symp- Cyst-adeno 2 wk. 1 1,500 
toms ovary 
Back pain Metastases to 3 wk. 2 4,700 
peritoneum 
Abdom. Metastases to 4 mo. 2 5,000 
swelling peritoneum 
Abdom. Metastases to 6 mo, 2 6,000 
swelling peritoneum 
Abdom. Gastric Ca, 5 mo. 15 30,000 
swelling palpable 
masses 
Abdom. Adenoma 6 mo. 1 1,100 
swelling colon, palpa- 
ble masses 
Nausea & Metastases to 4 mo. 2 1,200 
Vomiting peritoneum, 
Abd. dis- hip, & ribs 
tention 
Abdom. Metastases to 2 wk. 1 3,700 
swelling peritoneum 


Pain in Metastases to 2 mo. 3 8,300 
abdom., peritoneum 
weakness 

Abdom. Metastases to 3 mo. 1 5,000 
swelling peritoneum 

Abdom. Metastases to 1 wk. 1 200 
pain peritoneum 

Abdom. Mucoid Ca. 3 mo. 1 600 
pain omentum 


patients (58.8%), and, in three additional 
patients (17.6%), a marked slowing of 
ascites formation resulted. In four patients 
(23.6% ), no detectable alteration of intra- 
peritoneal fluid reaccumulation could be 
detected (Table 3). Three of the remaining 
five patients could not be properly evaluated 
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owing to their short survival time as a 
result of the advanced state of the malignant 
process. Two of the five had been given 
Au’®® prophylactically after finding diffuse 
peritoneal metastases and before fluid had 
begun to accumulate. No fluid formed in 
these latter two patients. 
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of Radiogold in Twenty-Two Patients 


- Presence of Dosage, Symptoms 
Character Malignant Following — 
i of Fluid Cells Me. Au!** Adm. 


Sanguinous Present 150 Pain 
Straw-colored Present 154 Nausea, 
vomiting 
Cloudy, Not examined 154 No symptoms 
serous 


Straw-colored Not examined No symptoms 


150 Malaise, 
(prophyl) vomiting 
Straw-colored Present 150 No symptoms 
154 
Yellow, Present 150 No symptoms 
serous 
154 No symptoms 
(prophyl) 
Sanguinous Not examined 150 Increase in 
temperature 


Sanguinous Not examined 150 Nausea, 
vomiting 
No symptoms 


Straw-colored Not examined 


Brown-colored Present 130 Nausea 


Sanguinous Not examined 150 No symptoms 


Chylous Present 125 No symptoms 


Sanguinous Not examined 124 No symptoms 


Cloudy Present 150 No symptoms 


Yellow, Not examined 150 No symptoms 
serous 


Straw-colored Not examined 150 Nausea, 
vomiting, 
anorexia 

Sanguinous Not examined 150 Nausea, 
vomiting, 
anorexia 

Cloudy, Present 150 No symptoms 

serous 


Straw-colored Not examined No symptoms 


Straw-colored Not examined 150 Pain 


Results of 
Frequency of Auise 
Paracenteses Therapy 
General Survival on Fluid 
Before After Response Time Formation 


3 0 Notimproved 5 days Cannot be 
evaluated 

1 1 Improved 1 mo. Fair 

1 0 Improved 6 mo. Good 


Improved 9 mo. Good 


- 0 Improved 6 mo. No fluid 
3 0 Improved 2 mo. Good 
10 6 Notimproved 3mo. Failure 
=Improved 5 mo. No fluid forma- 
: tion 
2 1 Improved 3% mo. Good 


1 2 Notimproved 1mo. Failure 
Improved 


2 0 Improved 3 mo. Good 


2 5 Notimproved 5mo. Failure 


2 1 Not improved 


15 0 Notimproved 6mo, Good 


1 0 $Notimproved 3 wks. Cannot be 
evaluated 


2 0 Notimproved 4mo. Good 


1 0 Notimproved 1mo. Fair 

3 1 Notimproved 3wk. Cannot be 
evaluated 

1 0 Improved 15 mo, Fair 

1 0 Notimproved 3mo, Good 


1 0 Improved She isalive Good 
over 3 mo. 


The average survival time was 3.6 
months, one patient (No. 20-Table 2) sur- 
viving 15 months. Eleven patients demon- 
strated a noticeable improvement in their 
general condition. 

Mild side effects, such as nausea, some 
vomiting, anorexia, and slight increase in 
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temperature were noted in nine patients but 
lasted for not longer than 24 to 48 hours. 
No local or general severe complications 
resulted. 

In a total of 39 patients with recurrent 
pleural or peritoneal effusion due to ma- 
lignancy who were treated by colloidal 
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radioactive gold instillation, good results 
were obtained in 56.4% (22 patients), 
definite improvement in 17.9% (7 patients), 
and fluid formation was not affected in 
25.7% (10 patients). 

Comment 

Au!®® is an artificially produced radio- 
isotope with a half-life of 2.7 days. Its 
radiation consists of y-rays with an energy 
of 0.411 mev, and f-rays with an energy 
of 0.97 mev. The latter contribute about 
90% of the total energy delivered to tissue. 
The particle size of the colloidal form 
ranges from 0.003 to 0.007» in diameter. 
Each ml. of solution contains 30 me. of 
activity, the gold content (specific activity ) 
being 0.2 mg. per mc. About 90% of the 
activity is absorbed in the first ml. of tissue, 
and the maximum range of the B-rays is 
approximately 3.8 mm. of tissue. 

At present, radiogold is used mainly in 
the alleviation and control of recurrent 
pleural and peritoneal effusions due to ma- 
lignancy, but it has been used in the treat- 
ment of pericardial effusions of neoplastic 
is also employed for inter- 
stitial infiltration in many types of neo- 
plastic conditions and for chronic leukemia 
by intravenous administration, 

This study is concerned only with its use 
in the control of recurrent effusions as a 
result of neoplastic processes. An estima- 
tion of the degree of benefit due to radio- 
gold is difficult. Many of the patients in our 
series and in those reported in the literature 
have had previous surgical and x-ray or 
cobalt irradiation therapy as well as treat- 
ment by one of the nitrogen mustards. The 
effects of previous therapy have been dis- 
counted by some.* 

Fauvet et have judged their results 
on the basis of the alleviation of symptoms, 
the rate of reduction in fluid accumulation, 
roentgenological follow-up studies. 
Brennan et al. have proposed that only 
those patients surviving three months or 
more after gold instillation can properly be 
evaluated. The degree of improvement can 
be interpreted in several ways. We have 
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attempted to include all patients reported in 
the literature who had follow-up observa- 
tions, so that it could be determined whether 
there was cessation of fluid formation (good 
result), a definite decrease in fluid forma- 
tion (fair result), or only a slight decrease 
—or no decrease—in fluid formation 
(failure). Our results were also judged in 
this manner. However, it was not possible 
to interpret all statements in the literature 
in regard to the effectiveness of therapy as 
classified above because of the lack of pub- 
lished detail. 

valuation of the 45 Patients Studied.— 
Several factors were investigated in our 
patients in an attempt to determine their 
relation to the effectiveness of radiogold 
therapy. These were, (1) the general clin- 
ical condition of the patient; (2) the types 
of tumor causing the effusion; (3) the 
length of time the fluid had been present 
and its character; (4) the volume of the 
effusion, and (5) the relevance of finding 
free-floating tumor cells to the results 
achieved. 

Condition of Patient.—Better results 
were estimated to have been obtained in 
patients in good clinical condition. The 
proper selection of patients significantly in- 
fluences the degree of benefit achieved,’® 
and better results accrue to those given 
radiogold early in the course of this dis- 
ease.1* The presence of palpable masses 
has been stated to indicate an advanced 
state of carcinomatosis and has greatly re- 
duced the probability of good result.1%-!% 
20.21 Tt has even been regarded as a contra- 
indication to gold therapy.?* In the present 
series, 45% of the patients who showed 
good response and 40% who showed no 
response were in good clinical condition. 


Character of Malignancy.—There was no 
agreement as to whether the effusions due 
to various types of neoplasms differed in 
responsiveness to radiogold therapy. For 
instance, very good results 73 as well as the 
poorest responses were observed in 
patients with carcinoma of the breast. When 
tumors involved the peritoneal cavity, the 
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TaB_e 3.—Results of Intracavitary Radiogold Administration in Forty-Five Patients 
with Pleural and Peritoneal Malignant E ffusions 


Complete Definite 
Patients Cessation Decrease 
with Complete of Fluid in Fluid Complete 
Evaluation, Formation Formation No Change Evaluation 
Patients, Total No. No. (Good Result) (Fair Result) (Failure) Not Possible 


Pleural effusion, 23 22 12 (54.5%) 4 (18.2%) 6 (27.38%) 1 
Peritoneal effusion, 22 17 10 (58.8%) 3 (17.6%) 4 (23.6%) 5 
Pleural & peritoneal effusions, 

combined, 45 39 22 (56.4%) 7 (17.9%) 10 (25.7%) 6 


best results were achieved in patients having 
ovarian carcinoma.”® In this study, five of 
six patients with carcinoma of the breast 
and four of six patients with bronchogenic 


carcinoma obtained benefit. Six of eight 
patients with carcinoma of the ovary showed 
improvement. 

Duration and Character of Effusion.— 
The length of time prior to therapy (during 
which fluid had been present) averaged 
about two months in patients with pleural 
effusions as well as in those with peritoneal 
effusions, and it did not appear to influence 
the results of treatment. Patients with 
sanguinous effusions did not differ in re- 
sponse from those with straw-colored fluid. 
Better results have been reported in patients 
with serous with 
fusions.?* 


sanguinous ef- 
Amount of  Effusion—-The average 
amount of fluid was greatest in the patients 
who showed cessation or decrease in rate 
of fluid formation. Prior to therapy, many 
who responded well formed fluid rapidly 
and had to be tapped frequently. The in- 
dividual protocols of many cases reported 
in the literature support this conclusion. 

TasLe 4.—Patients Reported in Literature Who 


Obtained Cessation or Distinct Reduction 
in Fluid Formation After Au™ 


Administration 

Good Results 
Patients, Patients, % 

Route of Gold Administration No. No. 
Intrapleural 635 309 48.7 
Intraperitoneal 566 266 47.1 

Combined group intrapleural 

or intraperitoneal 697 377 54.1 
Total 1,899 952 50.0 


Neoplastic Cells in Fluid—The presence 
of free-floating neoplastic cells in the ef- 
fusions of patients who had them appeared 
not to be related to the response to therapy. 
However, malignant cells were not looked 
for in all patients. No conclusive statements 
in this regard were present in the literature. 

Effectiveness of Radiogold Therapy.— 
Twenty-two of the thirty-nine patients who 
could properly be evaluated had a complete 
cessation of fluid formation (56.4%) ; 
seven demonstrated a definite decrease in 
the accumulation of fluid (17.99%), and, in 
an additional ten patients (25.79%), no 
change was observed (Table 3). The pro- 
portions of good results, partial responses, 
and failures were similar in patients with 
either pleural or peritoneal effusions. 


TABLE 5.—Results of Intrapleural Therapy of 
Malignant Effusions by 


Patients 
Obtaining 


Patients, Good 


Authors Year No. Results, No. 

Walton & Sinclair'* | 

Walter?¢ 1953 4 1 
Storaasli et al. #" 1953 6 3 
Seaman et al.?* 1953 40 20 
Colby *? 1954 41 16 
Kent et al.*# 1954 97 47 
Moses et al. *° 1955 112 48 
Simon *+ 1955 46 20 
Russo et al. 2° 1955 5 4 
Kligerman & Habif*? 1955 20 
Andrews ** 1956 20 10 
Brennan et al.'* 1956 12 3 
Millar & MacDonald?! 1956 80 35 
Osborne & Copeland ?* 1956 10 8 
Bonte et al.** 1956 22 15 
Chang et al.?8 1957 23 12 
Hahn et al. * 1958 57 40 
Present study 1959 22 12 

Summary _ 635 309 48.7% 
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TaBLe 6.—Results of Intraperitoneal Therapy of 
Malignant Effusion by Au™ 


Patients 
Obtaining 
Patients, Good 
Authors Year No. Results, No, 

Walton & Sinclair'* } 1952 16 5 
Walton'* 

Walter *¢ 1953 15 7 
Storaasli et al.*" 1953 13 7 
Seaman et al.** 1953 42 20 
Kent et al.** 1954 51 27 
Moses et al. #¢ 1955 51 24 
Simon ** 1955 39 13 
Russo et al. ** 1955 ll 7 
Kligerman & Habif#? 1955 14 6 
Kepp et al.*” 1955 21 ll 
Bonte et al.** 1956 38 16 
Andrews** 1956 20 9 
Brennan et al.'* 1956 30 10 
Osborne & Copeland ** 1956 12 2 
Millar & MacDonald?! 1956 36 10 
Ireton & Ullery** 1956 35 9 
Chang et al.** 1957 17 8 
Hofmann & Credner *! 1957 50 35 
Hahn et al. ¢ 1958 38 30 
Present study 1959 17 10 

566 26 47.1% 


Summary 


A review of the results in 1,899 patients 
successfully evaluated (including those re- 
ported in the present study) has indicated 
that good results were obtained in one-half 
of them (Table 4). Approximately the 
same proportion of good responses were 
obtained in patients with intraperitoneal or 
intrapleural effusions (Tables 5 and 6) as in 
a combined group (Table 7), in which the 
exact location of the fluid could not be 
decided from the data cited. 

In the present study, one of every two 
patients treated with radiogold demonstrated 
a good response, and three of every four 
patients showed at least a fair response. 

Effect on Survival—An important con- 
sideration is whether treatment of the ef- 
fusion with radiogold will prolong life. It 
would appear doubtful whether survival is 
significantly affected by radiogold therapy, 
which in no way affects the basic malig- 
nant process. Our data is not decisive in 
this regard, but the average survival time 
in 15 patients with a good response was 
7.3 months and in 11 patients with a poor 
result, 2.7 months. Walter?* reported a 
survival time of 2 to 13 months in patients 
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in whom fluid reaccumulation was slowed 
or halted by Au?®8 and only 1.5 to 5 months 
in those who obtained no result. Millar ?? 
concluded from a study of 101 patients that 
in no instance could it be stated that sur- 
vival time was increased. 


It is entirely likely that better results 
might be obtained were radiogold given 
prophylactically at the time that extensive 
malignant involvement of the pleura and 
peritoneum was determined. Two of our 
patients were given Au! before fluid had 
developed, and no fluid formation took 
place despite extensive neoplastic involve- 
ment of the serous cavities. Prophylactic 
administration has been previously advo- 
cated,!° and good results have been achieved 
by Experimental studies 
which support this contention were reported 
by Woodward and Harper,?* who found a 
significant lengthening of survival time—as 
well as decreased ascites—after early radio- 
gold instillation, when Walker 256 sarcoma 
cells were implanted intraperitoneally in 
rats. 


Side Reactions.—Side effects have been 
minimal in our patients and not of great 


TABLE 7.—Results of Au’ Administration in 
Combined Group of Patients with Interpleural 
or Peritoneal Malignant Effustons 


Patients 
Obtaining 
Patients, Good 
Authors Year No. Results, No. 
Harsha** 1951 3 1 
Clarke? 1952 14 6 
King et al.** 1952 16 4 
Huguenin et al.*° 1953 32 13 
Schick & Bloor 1954 42 28 
Remold et al. * 1954 8 1 
Couch *# 1954 8 4 
Cowan & Karioris** 1955 24 7 
Hochmann & Stein *# 1955 15 12 
Dennis et al.** 1956 58 36 
Fauvet et al.1¢ 1956 31 15 
Latou rette*¢ 1956 34 ll 
Gary-Bobo & Leenhardt** 1956 20 10 
Sprunt¢* 1957 14 7 
Martin & Connor? 1957 41 20 
MacKay?#* 1957 105 59 
DeLaosa!? 1957 100 73 
Hilton et al.** 1957 94 40 
Fichardt et al.** 1958 38 30 
Summary 697 377 54.1% 
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concern. About 20% had a slight tempera- 
ture increase, which has occurred in up to 
50% of the patients in other series.1%:1?% 
29,30 A temperature increase has also been 
observed on the third and fourth day after 
therapy.'**! Mild pain and slight nausea ; 
some vomiting, and diarrhea may occur but 
last only for a day or two. Many patients 
have such symptoms prior to therapy and 
hence, it is difficult to judge increases in 
those symptoms. The human body tolerates 
well-repeated irradiation by Au'®® and with 
but few side effects.?%°°%? Usually, the 
latter are observed when the dosage is 
greater than 150 Miller has re- 
ported a patient who received 800 me. of 
radiogold into both pleural and_ peritoneal 
cavities over an 18-month period without 
untoward effects. 

Late Effects—Moderate degrees of 
anemia due to the depressive action of Au'®* 
on bone marrow have been observed,'* with 
the blood picture returning to normal after 
some weeks. Others have observed a slight 
leukopenia in 20% of cases,'*** lasting for 
a few weeks to a few months. 
our patients, slight insignificant decreases 
in white cell count for three weeks were 
observed but prolonged serial studies could 
not be accomplished. 


In six of 


It is difficult to ascribe all these occur- 
rences to radiogold therapy in view of the 
neoplastic process and debilitation of the 
patient; also, many have had stresses such 
as surgery and previous x-ray and cobalt 
irradiation. We have seen no serious bone- 
marrow depressions. These can occur, as 
Botsford et al.4* found hypoplastic changes 
in the bone marrow of four of six patients 
who had not had other therapy previously. 

Changes in other viscera are rare. Au- 
topsy studies by Kniseley and Andrews *4 
revealed that the reaction of the body was 
minimal. In some instances ** fibrosis 
around the spleen has been observed. 

Serious Complications—No complications 
of note were observed in our patients. In 
other reports, occasional pleural and peri- 
toneal infection,’ hemorrhage, and super- 
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ficial abscesses occurred but usually 
could be ascribed to faulty techniques or 
high doses of radiogold.*® 

Some have used a catheter to introduce 
gold during In several 
of our patients, a small polyethylene catheter 
has been left in place so that Au™® could 
be instilled. This makes administration into 
an abdomen filled with peritoneal implants 
and adhesions both simple and accurate, 
and it may aid in avoiding complications. 

Increase in Fluid After Au!’ Therapy. 

A pathological response consisting of an 
accelerated formation of effusion was ob- 
served by Storaasli et al.** in 2 of 19 pa- 
tients. It is possible that this has occurred 
in three of our patients. Usually, a de- 
crease in fluid formation occurred in 6 to 
10 days, but sometimes it appeared to remain 
constant and after one or two withdrawals 
did not reaccumulate. 

Mechanism of Action of Aut®.—The 
mechanism of action of intracavitary Au’ 
is poorly understood, This is in part owing 
to the lack of available information about 
the mode of production of effusions by 
neoplasms involving the serous cavities.4 
MacKay *® has stated that increased transu- 
dation, diminished absorption due to ob- 
struction of veins and lymphatics, and the 
exudation of fluid from the surfaces of the 
neoplastic masses may all play a role. 

The irradiation from Au'® may have a 
lethal effect on free-floating cancer cells in 
the fluid.4°*% Koller** has observed a 
marked decrease in the total cell population 
and in the number of dividing cells in ma- 
lignant effusions. Others 145 observed a 
distinct difference in character of the fluid 
after radiogold therapy, and it often became 
less sanguinous. Andrews reported a 
disappearance of malignant cells which had 
been present prior to therapy; however, 
Stembridge #7 observed that unchanged ma- 
lignant cells often persist in effusions after 
Au?®8 instillation. 

Autopsy findings have revealed that 
gold particles are deposited on the serous 
surfaces in the form of relatively large 
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aggregates with subsequent partial phago- 
cytosis. Fibrous thickening of the pleura 
and peritoneum occur. Irradiation might 
also result in fibrosis and obliteration of 
small blood vessels, and it could affect the 
mesothelial-lining cells of the serous cavities 
as well as the surface cells of the small 
seedings of tumor masses.’** Chang et 
al.23 and Lahr et al.*% have reported that 
radiogold particles are absorbed and car- 
ried to regional lymph nodes with conse- 
quent relief of lymphatic obstruction and 
subsequent diminution in fluid formation. 


A small, but measurable, amount of radio- 
gold finds its way into the blood stream ™* 
1%24 and becomes bound to the a- and 
B-globulins. Postmortem studies of the bone 
marrow, liver, and spleen have indicated 
that, eventually, up to 15% of the admin- 
istered dosage may reach these organs.*® 
Most of the Au!®* was present in the latter 
two viscera.***® Cowan et al.*! has reported 
that Au’® instilled into the peritoneal cavity 
was rapidly transported to the pleural space, 
and suggested the route was by way of the 
diaphragmatic lymphatic system. We have 
found this to occur in one patient on whom 
gold was administered into the peritoneal 
cavity for relief of ascites. A few hours 
later an appreciable amount of activity was 
present in the left pleural space in which 
an effusion also had been present. 


Dosage-—We have employed an intra- 
pleural dosage of 125 me. and an intra-ab- 
dominal 150 of Au’. 
Dosages of from 25 to 150 mc. have been 
used intrapleurally > and from 75 to 200 
me. Tn gen- 
eral, single doses have sufficed to control 
effusions but multiple doses can be used.?4 
Two of our patients who received a second 
administration of radiogold benefited from 
the repeated therapy. Fauvet et al.* has 
used three to four doses spaced at six-week 
intervals with good results. 


dosage of me. 


Au'™® may be effective after failure to 
obtain benefit with other therapy, such as 
one of the nitrogen mustards. Cessation of 
fluid accumulation occurred in patient No. 
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21 (Table 1) upon Au"® administration 
after previous adequate mechlorethamine 
hydrochloride therapy had failed. 

In order to rule out a bleeding tendency, 
history and physical examination are car- 
ried out with this particularly in mind. A 
hematocrit, WBC count and differential, 
platelet count, and clotting and bleeding 
tests are also done prior to therapy. 

Hazards.—Au® colloid can be conven- 
iently given by merely washing through, 
by a saline drip into the serous cavity, the 
contents of a vial containing the colloidal 
solution. Radiation exposure during admin- 
istration can be kept down as low as 5 to 
10 mrd and has not exceeded 20 mrd per 
hour by direct measurement.!® Those in 
attendance can, in general, remain within 
three feet of a patient given 100 me. for 
20 hours during the week without exceed- 
ing tolerance. 

We have spaced the patient a safe dis- 
tance from others, as determined by moni- 
toring, so that continuous daily exposure 
would be less than 5 mrd per hour. In 
general, the distance is six to eight ft. in all 
directions from the patient. Intermittent 
nursing care is provided for the first three 
days, during which the activity has de- 
creased by one-half. Excreta and utensils 
need not be isolated. 


Summary 


Intracavitary radiogold was administered 
to 45 patients with pleural and peritoneal 
effusions due to local or metastatic malig- 
nancy. Thirty-nine of these patients could 
be completely evaluated. 

In 22 patients with pleural effusion, good 
results were obtained in 54.5%, fair results 
in an additional 18.2%, and failure resulted 
in the remaining 27.3%. 

In 17 patients with peritoneal effusions, 
good results were obtained in 58.8%, fair 
results in an additional 17.6%, and failure 
of fluid control resulted in the remaining 
23.6%. 

Compilation of 1,899 instances from the 
literature of radiogold administration to 
patients with malignant pleural and _peri- 
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toneal effusions has indicated that good 
results have been achieved in 50%. 

Administration of radiogold is accom- 
panied by few serious side effects and has 
no real hazards to patient or personnel when 
used properly. 

Although only palliative and not curative, 
intracavitary Au'®® can successfully relieve 
the distressing consequences of protein and 
electrolyte loss in patients with malignant 
effusions and can result in distinct symp- 
tomatic relief. 


Vanderbilt 
Meneely). 


University Hospital (5) (Dr. 
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Secause of the increasing complexity of 
modern industrial technology, the internist 
is faced with an increasing number of prob- 
lems in environmental medicine and toxi- 
cology. The purpose of this paper is to 
present both basic principles and new de- 
velopments in industrial toxicology for the 
particular benefit of those who have had 
little previous experience with occupational 
diseases. No attempt will be made to review 
all the toxic agents which may be encount- 
ered in industry. 

The incidence of industrial intoxication is 
not great and, in the United States, amounts 
to only about 3% of all industrial accidents 
and diseases. One gains the impression 
from foreign publications that it probably 
occurs more frequently in Italy and Ger- 
many. That such intoxications occur at all 
is owing to several factors: ignorance of the 
toxic potentialities of the chemicals, dis- 
regard for personal safety, and inability to 
prevent several types of accident. 

We will first consider two hazards which 
have existed for centuries and yet remain 
problems of industry today. Probably the 
most ancient is exposure to dust. Dust in 
the lungs gives rise to pneumoconiosis, an 
outstanding occupational disease in the his- 
tory of American industry.’* In fact, most 
of the efforts of the Industrial Hygiene 
Division of the U.S. Public Health Service 
from 1919 until 1940 were devoted to re- 
search on the pneumoconioses.® 

‘Submitted for publication Jan. 26, 1959. 

Department of Preventive Medicine, University 
of California Medical Center. 
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While the immediate the 
tissues to dust particles is a foreign-body 
reaction, subsequent effects depend on the 
chemical activity of the dust. Crystalline 
silicon dioxide is the dust causing the 
greatest fibrous proliferation and pulmo- 
nary dysfunction; the physiological and 
chemical reactions are as yet unknown, 
though recent work ™ indicates that silicic 
acid has a stimulating effect on fibrous 
growth in vitro. Metal dusts may have 
effects in addition to causing pulmonary 
fibrosis.’ Chromium salts may cause bron- 
chial carcinoma; the oxides of zinc, mag- 
nesium, and several other metals may cause 
fever. This peculiar illness, 
resembling malaria, is presumably caused 
by the antigenic effects of proteins in the 
respiratory tract which have been denat- 
ured by the metal oxide. 


response of 


The second age-old problem is lead pois- 
oning, which has been recognized since the 
time of Hippocrates. Industrial toxicology 
had its beginning in this country with the 
work of Alice Hamilton in the lead 
industries before World War I.!° She un- 
covered the extent of clinical lead intoxica- 
tion in many of these industries, and her 
descriptions of the cases are classics in the 
field. According to the statistics,2° the oc- 
currence of lead intoxication has_ steadily 
decreased since that time, until today serious 
poisoning is rare. However, constant sur- 
veillance is necessary to maintain this rec- 
ord, and many workers are still sufficiently 
exposed to lead to raise their excretion 
levels well above normal. 
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Ixtensive studies of the metabolism and 
excretion of lead have been carried out by 
a number of groups, the work of Aub* 
and Kehoe *® being of outstanding import- 
ance. The toxicology and industrial hygiene 
of lead have been even more extensively 
studied ; however, almost nothing is known 
of its fundamental action (as is the case 
with most industrial toxins). It is said to 
form a complex with sulfhydryl groups in 
enzymes, but it is unlikely that lead poison- 
ing results from inhibition of those enzyme 
systems which depend on the presence of 
intact sulfhydryl groups. 

The clinical symptoms of lead intoxica- 
tion are much more severe than can be 
explained by the tissue changes seen under 
the microscope. Lead lowers hemoglobin 
production and shortens the life of red blood 
cells (lead anemia ) ; it increases the tone of 
muscles (lead colic), and it causes altera- 
tions in the function of the central and 
peripheral nervous systems, 

The diagnosis of industrial intoxication 
is usually very difficult, as low-grade in- 
toxication by a number of chemical sub- 
stances may produce the same general 
symptoms of lassitude, fatigue, headache, 
dizziness, and gastroenteric disturbance. 
Not all these symptoms are likely to occur 
at the same time, and some may not appear 
at all. 

The amount of lead absorbed into the 
body has for many years been estimated 
from the amount in the urine or blood. An 
insignificant amount is present normally ; 
when the levels rise to significant heights, 
the toxicologist may diagnose or predict 
lead intoxication."* More recently, porphy- 
rin excretion has been used to determine 
the likelihood of lead intoxication; the use 
of porphyrin measurements for this pur- 
pose has been described by Stein.** Toxic 
porphyrin is also caused by 
thallium, arsenic, 
hydrocarbons, but the effect is most pro- 
nounced with lead, where the excretion of 
coproporphyrin III may rise to 50 or 100 
times the normal amount.*? Considerable 


selenium, 


manganese, and some 
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effort is being expended toward developing 
better diagnostic tests. One interesting 
technique was developed by Foulger,® who 
uses the lowering of the diastolic blood 
pressure and increase in pulse pressure as 
an index of changing physiology. Tests 
at the Haskell Laboratories have shown 
that several chemical types produce this 
response in dogs, and the technique has 
been shown to be useful also in diagnosing 
impending intoxication in man.!° 

The diagnosis and prognosis of any 
chemical intoxication is much easier when 
the substance can be found in meaningful 
quantities in the body tissues or fluids. 
Metals may be demonstrated with the spec- 
trograph,?! and some organic compounds 
may be seen by means of the newer ultra- 
violet and infrared spectrophotometers. 
Metabolites as well as original materials 
may be sought as evidence of exposure. 
Some of the standard procedures include 
measurement of organic sulfate excretion 
as an index of absorption of those aromatic 
compounds which are detoxified through 
conjugation with sulfate in the body ; meas- 
urement of the bromide ion in cases of 
methyl bromide poisoning; of hippuric acid 
following toluene absorption, and of 
trichloroacetic trichlorothylene 
workers.4* Unfortunately, the number of 
compounds that can be identified in this 
way is limited at present, and the mere 


acid in 


presence of a toxic material in the speci- 
men analyzed does not establish a diagnosis 
of intoxication or impending injury. The 
clinical or experimental picture of intoxi- 
cation must be correlated with the results 
of quantitative analysis, as the illness may 


be due to some entirely different factor.’® 


One of the difficulties in accurate quan- 
titative analysis is the small amount usually 
present. In studies of common industrial 
solvents, including methyl alcohol, methy! 
chloride, carbon tetrachloride, toluene, ben- 
zene, and carbon disulfide, only methyl 
alcohol was found to be present in amounts 


greater than 1 mg. per 100 gm. of hody 
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fluid after exposure to concentrations com- 
monly found in industrial atmospheres.® 


The unusual toxicity of methyl alcohol 
warrants comment, since it is widely used 
in industry. Either methyl alcohol is not 
metabolized like other alcohols or its meta- 
bolic products are much more toxic, as it 
causes severe generalized acidosis and dam- 
ages the optic nerve and retina as well as 
depresses the central nervous system. 
Many people believe that methyl alcohol 
only vision when taken by 
mouth, but McAllister 2° has discussed the 
hazard involved in operating spirit dupli- 
cating machines (the fluid used is 50% 
to 100% methyl alcohol) and quoted Bas- 
kerville, who collected from the medical 
literature 64 cases of vapor poisoning 
among which 45 suffered injury to the eye- 
sight. Methyl alcohol has caused a number 
of cases of total blindness. 


endangers 


The classification of industrial toxins is 
difficult. Several methods have been sug- 
gested, none of which has proved entirely 
satisfactory. One method is to describe the 
material in terms of the toxic effect pro- 
duced in the body; for example, one may 
speak of a central-nervous-system depres- 
sant, a hepatotoxin, a renal toxin, or a 
This method serves to 
describe the principal toxic effects which 
have observed. However, chemical 
substances usually affect more than one 
body system and may not produce a con- 


hemolytic agent. 


been 


stant effect in different species or even in 
individual members of the same species. 


Furthermore, while a single severe expo- 
sure may affect one organ in particular, 
repeated, mild exposures to the same chem- 
ical may have their chief effect on some 
other organ or body system. 


A second system classifies toxins accord- 
ing to general chemical types, such as alco- 
hols, amines, or halogenated compounds. 
The usefulness of this system lies in the 
analogies which can be drawn from com- 
paring homologs and closely related chem- 
ical groups. However, since there may be 
wide variations in the toxic action of sub- 
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stances which fall into the same general 
chemical class, the system is not completely 
effectual. 


One may also see agents described ac- 
cording to their use, grouping together 
degreasers, fluxing agents, solvents, deter- 
gents, or insecticides.'® 


While some systemization of knowledge 
may be obtained by these classifications, so 
many of the chemicals have toxic properties 
peculiar to themselves that generalizations 
may be misleading. Therefore, the toxicity 
of an individual industrial chemical must 
be determined before rules for its safe use 
can be formulated. The toxicity is usually 
described in terms of the quantity which, 
when entering the body by one of several 
routes, is sufficient to cause injury or death. 
This information may be obtained in sev- 
eral ways. The observation of persons 
working in atmospheres containing safe 
concentrations gives information which is 
negative as far as toxicity is concerned but 
positive as regards health. Reports on 
people who have suffered injury or death 
after absorbing the chemical give positive 
toxicity information. Toxicologists also 
gain information by giving the chemicals 
to experimental animals in measured 
amounts via the skin, respiratory tract, or 
stomach. The results are usually expressed 
in weight of compound per weight of the 
animal body or concentration in the air, for 
a given length of time, necessary to produce 
death or a predetermined harmful effect. 
The main objective is to establish the type 
and degree of hazard associated with the 
chemical and how best to avoid it.!® 

In this country, the Bureau of Mines 
and the U.S. Public Health Service made 
the first investigations of this kind, and they 
studied most of the chemicals in common 
industrial use. The Ethyl Corporation’s 
sponsorship of The Kettering Labora- 
tories at the University of Cincinnati 
Medical School, under the direction of Dr. 
Kehoe, gave rise to the most extensive 
facility of this type in the world. By the 
mid-thirties, several industries had estab- 
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lished company laboratories for the pur- 
pose. First was the Haskell Laboratory of 
the DuPont Company, followed shortly by 
Union Carbide & Carbon’s fellowship in 
plant biochemistry and toxicology at the 
Mellon Institute. Excellent programs have 
also been developed at the Dow and East- 
man companies, and a sustaining grant for 
toxicologic research was made by the Shell 
Development Company to the University of 
California. A few other university labora- 
tories have developed research programs in 
industrial toxicology. These have been lo- 
cated at medical schools in Chicago, Miami, 
New York, Rochester, Virginia, and Texas. 

As the necessity for toxicity testing be- 
came apparent, other companies established 
laboratories, and a number of private con- 
sulting laboratories have also been founded. 
The growth of these ventures is reflected 
in the attendance of over 100 selected rep- 
resentatives of industrial and governmental 
testing laboratories and of universities at 
the 1958 Gordon Research Conference on 


toxicology and safe handling. 


In addition to evaluations of toxicity, 
toxicological tests usually include appraisal 
of the irritant effects on skin and eyes.? 
In both cases, single administration is usual 
with skin contact of 24 hours or less and 
vapor exposures of 8 hours or less. While 
these studies indicate the general order of 
toxicity, they do not give warning of the 
damage which may follow prolonged or 
repeated exposure or define the safe limits 
for continuous or intermittent exposure, 
nor do they explain the mechanism of ac- 
tion. Because of the time and expense 
required for gathering such further data, 
only compounds of assured commercial ex- 
istence are given more comprehensive tests. 
The results of a number of such studies 
have appeared in medical literature; the 
reader is especially referred to the publica- 
tions of Smyth and his co-workers *°3* and 
to the Handbook of Toxicology edited by 
Spector.7 

The Food and Drug Administration of 
the Federal Security Agency has required 
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that compounds which are to be used as 
new drugs or which may possibly find their 
way into the human body as food additives 
or pesticide residues must undergo toxicity 
tests of at least two years’ duration, which 
involve other species as well as rodents.** 
It is interesting, in this regard, that recent 
results of collaborative studies between tox- 
icity-testing laboratories have indicated that 
untoward effects are likely to occur at lower 
levels in 90-day feeding experiments than 
in experiments of longer duration. 

The methods of toxicity testing are not 
standardized, except when the results are 
to be evaluated by regulatory bodies, and 
even then they may reflect the individual 
investigator's concepts of toxicology. This 
is especially noticeable in the design of 
long-term experiments. The criteria of in- 
jury used in toxicity testing include mortal- 
ity ratio, life span, growth rate, fertility, 
survival of offspring, general activity, 
organ/body weight ratios, gross and micro- 
scopic alterations in the tissues, and meas- 
urements of dysfunction by clinical and 
biochemical tests. Not all of these criteria 
are necessarily used in each test. 

A considerable body of toxicologic infor- 
mation is now being accrued through the 
publication of the results of experimental 
work on new compounds and of clinical 
studies carried out on specific industrial 
populations. Most of these papers will be 
found in the A. M.A. Archives of Indus- 
trial Health, in the Journal of the American 
Industrial Hygiene Association, in the 
Journal of Occupational Medicine, and in 
Industrial Medicine and Surgery. Relative- 
ly few papers have appeared in the Journal 
of Pharmacology and Experimental Thera- 
peutics, though this journal is expected ‘to 
publish fundamental papers on industrial 
toxicology more often in the future. The new 
journal, Applied Pharmacology and Toxi- 
cology, will undoubtedly serve a_ useful 
purpose by publishing a great many short 
articles of a descriptive nature. 


Since toxicity data are not always readily 
translated into terms of industrial hazard, 
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several procedures have been developed for 
their interpretation. Especial attention is 
drawn to the rating chart first suggested 
by Hodge and Sterner '* and later adopted 
by the National Safety Council. It is now 
in use by a number of industries. The six 
classifications (supertoxic, extremely toxic, 
very toxic, moderately toxic, slightly toxic, 
and practically nontoxic) are based on the 
probable lethal dose for man, extrapolated 
from experiments with laboratory animals. 
We have proposed a similar rating of eye 
and skin irritation, based on a method of 
Draize,’ classifying substances as nonirri- 
tant, slightly irritant, moderately irritant, 
severely irritant, and corrosive or escha- 
rotic. 

There has been considerable progress in 
the last few years in furnishing the users 
of industrial chemicals with information 
describing their toxicity, symptomatology, 
and safe handling, and outlining good in- 
dustrial practices. Most industrial concerns 
now publish technical information bulletins 
for this purpose. One of the best of these 
is the recent J/ndustrial Hygiene Bulletin 
published by the Industrial Hygiene De- 
partment of the Shell Chemical Corpora- 

In addition to industrial groups, several 
non-profit groups have interested them- 
selves in the problem of translating toxi- 
cologic information into — safe-handling 
practices. Noteworthy among their publi- 
cations are the series of “Hygienic Guides” 
published by the American Industrial Hy- 
giene Association ; “Toxicological Reviews,” 
sponsored by the American Petroleum 
Institute; and the “Chemical Safety Data 
Sheets,” published by the Manufacturing 
Chemists’ Association. Data on the phys- 
ical properties of chemicals, good industrial 
hygiene practices, specific toxicological in- 
formation relative to the toxicity class, 
mechanism of action, and specific safety 
practices are given in these publications. 

There are few recent texts in Ameri- 
can literature which deal with industrial 
toxicology specifically. Among these are 
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“Industrial Toxicology,” by  Fairhall; 
“Poisoning,” by von O¢ettingen; and the 
English translation of “The Toxicology 
and Industrial Hygiene of Industrial Sol- 
vents,” by Lehman and Flury. Many texts 
on industrial medicine contain descriptions 
of agents of industrial toxicological import. 
The reader is referred also to the many 
excellent monographs which have been pub- 
lished by the U.S. Public Health Service 
concerning specific industrial toxins. 


Considerable advance in the safe handling 
of industrial chemicals has also been at- 
tained through the development of good 
labelling practices. Standards for industry 
have been set forth by the Manufacturing 
Chemists’ Association in their booklet on 
“Warning Labels.’”’ Recommended _prac- 
tices include the use of standard nomen- 
clature and format, and of key or signal 
words. The State of California’s Division 
of Industrial Safety has set a good example 
in the regulation of labelling practices and 
has been instrumental in encouraging good 
labelling practices in that state. 


A great number of household chemicals 
are not covered by any regulatory require- 
ments, but several bills are now before 
government regulatory bodies, both at the 
state and the national level, in an attempt 
to improve the safety of use of chemicals 
in the household by the introduction of 
sensible, uniform labels. 


One of the most important contributions 
of industrial toxicology is the production 
of information which can be applied toward 
the establishment of threshold limits. These 
are the maximum concentrations in the 
environmental air which are considered 
safe and comfortable for workmen. These 
values have been incorporated in labor and 
safety codes of federal, state, and_ local 
regulatory bodies. They were originally 
called “maximum allowable concentrations” 
(MAC), and were first published in the 
“U.S.P.H.S. Manual of Industrial Hy- 
giene,” edited by Gafafer. 

Since 1956, the threshold limits have been 
subjected to yearly review at meetings of 
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the American Conference of Governmental 
Industrial Hygienists. On this occasion, 
industrial toxicologists and hygienists, phy- 
sicians, and others concerned with the 
maintenance of health in industry may sug- 
gest revision of the limits on the basis of 
experimental work, clinical studies, or ob- 
servations during use. Smyth** has re- 
viewed this subject thoroughly, noting the 
contributions of the industrial toxicologist. 
He has recommended that inhalation of any 
industrial chemical should be so limited as 
not to increase the probability of accidents 
caused by eye, nose, or throat irritation, the 
impairment of judgment or delay in reac- 
tion-time, and further, that it is desirable 
that no degree of discomfort should be 
sustained. He has suggested that the term 
“threshold limit” be changed to “hygienic 
standard,” and that each such standard 
should specify two concentrations ; the first 
not expected to injure any workman, 
though the compound might have a detect- 
able odor or cause irritation, and the second 
having somewhat more severe, but still re- 
versible and non-progressive, effects. 

In extending the concept of safe concen- 
trations of chemicals in the air, one is 
drawn to a consideration of the widespread 
problem of general atmospheric pollution, 
though this is not entirely within the sphere 
of industrial toxicology.4 In industrial sit- 
uations, exposure is commonly for not 
more than eight-hour periods, and the ex- 
posed group is composed mainly of healthy 
adults in young to middle age groups. In 
contrast, the public in urban communities 
is exposed to concentrations of toxic ma- 
terials in the air which are considerably 
less than the “hygienic limit,’ but the ex- 
posure may continue for long periods of 
time with no opportunity for physiological 
recovery, and the groups exposed include 
the very young and very old and the ill as 
well as the healthy. As was observed dur- 
ing the Donora disaster,?® irritant materials 
can impose additional stress on burdened 


cardiovascular and respiratory systems and 
increase morbidity and mortality. 
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To date, air pollution has not been shown 
to have any long-term effects on the general 
population. However, observations such as 
those made by Nelson,”* that sulfur dioxide 
can have important effects at slightly over 
10% of the conventional threshold limit; 
by Amdur et al? that less than 2 ppm 
(parts per million) of this gas may cause 
functional pulmonary changes, and by Stok- 
inger,*® that ozone may cause death in 
stressed animals at concentrations not 
greatly exceeding those of some of our 
large cities and pulmonary fibrosis on re- 
peated exposure. The problem obviously 
deserves further consideration by the indus- 
trial toxicologist and the research-minded 
internist. 

Epidemiological studies, such as_ those 
currently sponsored by the U.S. Public 
Health Service and exemplified by the work 
of Breslow and Goldsmith* in California, 
are needed before final conclusions concern- 
ing the chronic effects of air pollutants can 
be reached. The specific and general prob- 
lems of air pollution will remain as an 
imposing challenge to all concerned with 
public health and welfare for a number of 
years. 

In regard to the possibility of more far- 
reaching effects of air pollution, it should 
be noted that 3,4-benzpyrene, well estab- 
lished as a carcinogen for experimental 
animals,?* has been found in the air of 
most major cities throughout the world. 
The recent work of Tebbens* on cycliza- 
tion and reformation as a function of in- 
complete combustion explains why this and 
a multitude of other aromatic hydrocarbons 
may be found in the air over populated 
areas. 

Kotin’s discovery ** that a condensate of 
the Los Angeles air, though entirely ali- 
phatic in nature, was carcinogenic when 
tested on the skin of laboratory mice, if 
substantiated, will open up new areas in 
environmental carcinogenesis. His postula- 
tion of the possible production of carci- 
nogens in the atmosphere in Los Angeles 
is thought-provoking, and, while experi- 
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mental proof is lacking that there is any 
relation between the carcinogenic properties 
of the compounds which he suggests may be 
present and the increased incidence of re- 
spiratory cancer in the area, the field seems 
worthy of further exploration. 

It is extremely difficult to prove that any 
specific case of cancer arose out of the 
manufacture or use of chemicals. The 
multiplicity of industrial chemicals usually 
encountered and the latent period between 
contact and onset of the disease are among 
the innumerable complicating factors. 
However, there are some classic examples 
of occupational cancer. The greatest num- 
ber of cases have arisen in the dye indus- 
try, principally from the manufacture of 
8-naphthylamine, benzidine, 4-aminodiphen- 
yl, and derivatives of these compounds. 
The tumors usually occur in the bladder 
and are frequently due to metabolic prod- 
ucts of the chemicals. Other classic cases 
include cancers due to arsenic, nickel car- 
bonyl, chromium, mineral oil, shale oil, coal 
tar, and x-ray. As late as 1944, Hunter ?® 
drew attention to the increasing accumula- 
tion of evidence that chronic exposure to 
benzene can lead to the development of 
leukemia. While all the cases reported have 
been in Europe, it brings to light a problem 
which requires serious consideration. 

The role that the industrial toxicologist 
should play in the field of environmental 
carcinogenesis has recently been defined by 
Hueper '® in his discussion of the possible 
carcinogenic effects of non-nutritive food 
additives and contaminants. He pointed out 
that there has been a growing number and 
variety of these materials in foodstuffs 
because of modern production processes 
and described more than 20 additives in- 
cluding synthetic dyes, preservatives, modi- 
fiers, and antifoaming agents along with 


17 food contaminants including pesticide 


residues, antibiotics, and wrapping and 


coating materials. 

Widespread application of pesticides to 
crops which are used, either fresh or proc- 
essed, as has Public 


foods caused the 
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Health agencies to adopt stringent regula- 
tions concerning the quantities of residue 
which may remain on the food at the time 
of harvesting and also has resulted in a 
careful appraisal of levels which may be 
accepted as not harmful when taken into 
the body over a long period of time.’® 

The concern of the Food and Drug Ad- 
ministration *4 over the problem has _ re- 
sulted in the modification of the food, drug, 
and cosmetic law to require that all such 
materials which may find their way into 
food must be shown to be without harmful 
effects in the concentrations in which they 
may appear. While additives and contami- 
nants have apparently had no serious effect 
on the health of the public in the United 
States in the past, the method by which 
government scientists can discharge their 
obligations more effectively is now defined. 
No one can object to the added safeguard 
to public health, but one cannot help being 
concerned over the extent of testing now 
required to establish the safety of additives 
beyond reasonable doubt. There is a dis- 
crepancy between the viewpoint of regula- 
tory groups, which hold that all chemicals 
foreign to food should be considered toxic, 
and that of industrial toxicologists, who 
feel that most food additives are not sig- 
nificantly toxic and that ingestion of small 
quantities is not necessarily harmful. 

The atomic age has brought new prob- 
lems to industrial toxicologists. Extensive 
toxicity information had to be developed 
on the materials going into a nuclear re- 
actor, principally uranium and thorium, and 
on the fission products which are produced 
at various stages. The study of uranium 
toxicity was carried out principally by 
Hodge and his group at Rochester, and 
their publications in the field are of great 
value.!* They demonstrated that soluble 
oxides of uranium might be retained in the 
body for long periods of time, producing 
injury by irradiation of adjacent organs. 
It was determined that the safe upper limit 
for exposure of the body to radiation was 
less than 25g. of retained uranium. 
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As the atomic energy industry grew, 
there was a need for greater quantities of 
beryllium and, as a result, more people 
were handling this metal. The previous 
occupational encounter with beryllium oc- 
curred during World War II, when a great 
demand developed owing mainly to its use 
in the manufacture of fluorescent lamps. 
Ignorance of the toxic properties of beryl- 
lium led to the emergence of a new occu- 
pational disease, berylliosis. This is a 
severely incapacitating lung disease with 
insidious onset, producing chemical pneu- 
monitis, pulmonary fibrosis, and granu- 
lomatosis. Today, awareness of the 
occupational hazards should prevent the 
recurrence of berylliosis. 


Nowhere in the history of the develop- 
ment of an industrial process has there 
been greater success in solving public 
health problems than in the field of nuclear 
fission. In contrast is the tragic story of 
the original handling of radium at the time 
of World War I, when a large number of 
deaths were produced by ignorance of its 
toxic properties. The program of health 
protection has been developed so far that 
in the years 1943 to 1955 the occupational 
injury and death rate in the atomic energy 
industry were exactly half that which is 
usual in industry. Only 2 of the 184 deaths 
were due to radiation.*® 

In defining the hazard of fission prod- 
ucts, the most commendable achievements 
were accomplished through tracer studies 
on their metabolism. Hamilton, Scott, and 
their coinvestigators were pioneers in this 
work. The precision with which the move- 
ment of ions can be followed and the mi- 
nuteness of the quantities detectable opened 
new vistas in the field of metabolic research. 

Because of the extreme toxicity of some 
of the fission products and their tendency 
to seek bone (like calcium), the permissible 
body burden for plutonium, which is one 
of the more active compounds, has been set 
as low as lg.’ One of the major objects 
of industrial toxicological investigation of 
fission products is to find suitable methods 
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for mobilizing them after they have been 
deposited in the tissues and for promoting 
their excretion. At present, chelating and 
complexing agents appear most promising 
for this purpose.® 

A major breakthrough in selective toxic- 
ity was the development of new types of 
economic poisons, stemming from research 
work during World War II. Chemical 
agents had been used previously for con- 
trol of insect and rodent pests with only 
partial success. Two principal new classes 
of insecticide were introduced. The first 
of these comprised halogenated aliphatic or 
polycyclic hydrocarbons, in which a large 
portion of the molecule was made up of 
chlorine. These compounds, of which 
DDT, methoxychlor, chlordane, benzene 
hexachloride, aldrin, and dieldrin are well 
known representatives, have a high insecti- 
cidal potency through their ability to cause 
respiratory paralysis. 

The toxicity of the chlorinated insecti- 
cides for man has been ably demonstrated 


by McGee,?* who pointed out that intoxi- 
cation occurs only rarely and usually from 
accidental or suicidal ingestion. The chief 
effect is overstimulation of the central nerv- 
ous system, and treatment consists of re- 


moval of the unabsorbed insecticide and 
control of convulsions by a suitable seda- 
tive. He that no valid 


chronic poisoning have been reported by 


states cases of 
physicians watching for that possibility. 
Hayes and his associates have reported 
on the storage of DDT and its metabolic 
product, DDE. (1,1-dichloro-2,2-bis[ p-chlo- 
rophenyljethylene) in fat, and has found 
that the level in the general population may 
approach 5 ppm. Most of the DDT prob- 
ably comes from ingestion of animal fats: 
Small but measureable quantities are found 
in all meals analyzed. Persons exposed in 
their occupations show higher levels, not 
usually more than 20 ppm. 

The second group of new compounds 
derives from phosphoric acid, with aromatic 
or aliphatic groups replacing the hydrogen 


atoms. These compounds, of which para- 
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thion is a typical representative, have the 
property of inhibiting cholinesterase. Cho- 
linesterase is an essential enzyme intimately 
associated with neural and neuromuscular 
functions throughout the body, which are 
indispensible for the maintenance of homo- 
stasis. 

Hamblin and Golz have reviewed para- 
thion poisoning. The symptoms are refer- 
able to abnormal functioning of central, 
somatic, and autonomic nervous systems. 
Death is due to interference with respira- 
tion by paralysis of the central respiratory 
center and respiratory muscles and to bron- 
chiolar constriction. The measurement of 
cholinesterase levels in red blood cells and 
blood plasma may be used as a test of 
unusual absorption and in following up 
recovery from poisoning. The signs of poi- 
soning usually occur when the cholinester- 
ase of the red blood cells has decreased to 
25% of normal, and death occurs at 10% 
or less. The most effective treatment is a 
artificial respiration; the 
physiological antidote, atropine, and perhaps 
the recently developed pralidoxine iodide 
(PAM [pyridine-2-aldoxime methiodide]), 
which is a selective chemical antidote for 
cholinesterase inhibitors. 


combination of 


There are, in addition to the two prin- 
cipal types of insecticides described, a great 
Slightly 
over 100 different chemical compounds are 


many agents of lower toxicity. 


manufactured and sold for control of pests 
of economic importance, and, on occasion, 
skin irritation or mild intoxication has oc- 
curred with most of them. While they are 


potentially harmful, most cases of injury 


or death have resulted from their accidental 
ingestion by children, pets, or livestock and 
not from their manufacture and use. 
Unfortunately, limitations of space do 
not make a more comprehensive review of 
industrial toxicological problems possible. 
Suffice it to say that every new technologi- 
cal advancement (for example, the present 
development of rocket fuels ***> gives rise 
to new problems for the industrial toxicolo- 
gist, who must perform carefully controlled 
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experiments and interpret his findings in 
terms of potential health hazards. The in- 
dustrial field changes rapidly, and most of 
the chemical products manufactured and 
sold today were unknown 25 years ago. 
Paralleling these technical advances are the 
new uses of older agents, with possible 
increased human contact. 

There would thus seem to be an ever- 
increasing need for toxicologists to gather 
the information necessary for safe handling 
of the products of industry. Unfortunately, 
there are few graduate disciplines which 
specifically prepare scientists for profes- 
sional careers in this field. A recent survey 
of the backgrounds of persons engaged in 
toxicological studies on industrial products 
showed that fewer than 5% had received 
training specifically in industrial toxicology. 
It would also appear that there should be 
intensified effort on the part of academi- 
cians in the fields of preventive medicine, 
public health, pharmacology, and industrial 
medicine to assume the availability of 
trained professional men, capable of con- 
tributing to the advancement of this field 
as well as supervising the necessary testing 
of products. 

Finally, we must realize the great need 
for more investigative studies pertaining to 
the possible effects of lifelong exposure to 
small quantities of chemical substances on 
life expectancy and the processes of aging. 

Department of Preventive Medicine, School of 


Medicine, University of California Medical Cen- 
ter (22). 
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This section, which has as its primary purpose a review of the contributions of medical 
investigators and observers of the past to the present-day concepts of discase, is under the 
special editorship of Dr. Arthur Bloomfield, 2398 Sacramento St., San Francisco 15. 


His editorial in the August, 1957, issue of the A 
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gives further detail of what it is hoped to accomplish in these articles. Contributions or 
comments for this section may be sent directly to Dr. Bloomfield, or to the Chief Editor 


for transmittal to him. 


In Praise of Darwin 


“Origin of Species” 


WILLIAM B. BEAN, M.D., lowa City 


On the occasion of the centennial of the 
publication of the “Origin of Species,” that 
magnificent intellectual achievement of 
Charles Darwin, it is fitting to review the 
life of the man and the impact of his ideas 
on his time and ours. The generalizations 
of science help us to understand the orderly 
behavior of nature so far as it is regular 
and predictable. Man’s ordering of natural 
objects and creatures into various classes, 
genera, and species does not give them even 
the same validity as the identification and 
classification of minerals, chemicals, or ele- 
ments. But it is useful, indeed essential. 
We must seek abstractions which permit us 
to make and use generalizations. The diffi- 
culty is that as a person grows older his 
speculations and generalizations based on 
the accumulation of observations of the 
phenomena of natural history tend to solid- 
ify. Change is resisted. Ideas often become 
encysted before they reach maturity. Clas- 
sification is especially tenuous when one 
deals with categories of disease. Nosology 
has had its elaborate classifications in which 
a complete group of ever more finely sepa- 
rated entities were conceived to exist in 


nature with a being of their own. A dis- 
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ease was thought to be impressed from 
outside on a patient under laws which were 
not only predictable but immutable. 

Of all the generalizations which have 
been made about nature, none has _ with- 
stood the test of time better than Darwin’s 
ideas which are subsumed under the name 
evolution. While a certain amount of tidy- 
ing up has been necessary, it was little more 
than filling in a few cracks of a majestic 
edifice. It did not require demolition and 
rebuilding. 

What manner of man was Charles Dar- 
win? Whence came his mighty intellectual 
powers? What were the circumstances 
under which his ideas could bear such 
wonderful fruit?) What lessons, now one 
hundred years later, are revealed for the 
thoughtful person today? 

Whitehead enjoined upon us the contem- 
plation of greatness as a constant vision. 
This we can do by reading and studying 
the fascinating “The Life and Letters of 
Charles Darwin.” His prose is as devoid 
of style or elegance as he himself was de- 
void of pomp or circumstance. As a 
trained observer, he has given us in detail 
his own life and a simple story of his 
achievements. We are permitted to judge 
them without bias or suggestion from him. 
In fact, we can gain insights which prob- 
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ably were not apparent to Charles Darwin 
himself. Gentleness, simplicity, and honor 
characterized his dealings. Chronic inva- 
lidism, presumably hypochondriacal, and a 
secluded existence far enough off the beat- 
en path so that interruptions were kept at 
a low level achieved for him the opportu- 
nity for more or less uninterrupted medita- 
tion. Observations of many kinds and data 
collected methodically and arranged sys- 
tematically to be brought out at will for 
rumination form the raw material for those 
insights which permitted Darwin to formu- 
late not one but many brilliant generaliza- 
tions. These have changed man’s conception 
of himself and his place in nature almost 
as radically as did the destruction of man’s 
earlier picture of himself which occurred 
when first the earth and later the sun were 
discovered not to be the center of the uni- 
verse. Man’s confidence in himself is 
shaken whenever new insights change his 
fixed dogmas. His estimate of himself need 
not suffer when he sees things as_ they 
really are rather than as superficial appear- 
ances indicate. Human dignity need not 
suffer from the realization that man is an 
animal. 

Charles Darwin’s autobiography was 
written ostensibly as a family document. 
The author must have recognized his im- 
portance in the world of science and real- 
ized that it would be published. It is the 
main element in “The Life and Letters of 
Charles Darwin,” edited by his son, Sir 
Francis. Several recent editions of the 
autobiography now make it readily avail- 
able. A paperback edition, a new American 
edition, and the complete transcript of the 
original manuscript recently edited and 
annotated by Lady Barlow (his grand- 
daughter) are at hand. The unabridged 
autobiography reveals that the deletions 
and omissions of Darwin’s harsh views on 
religion and his sometimes stark comments 
on a few persons had not distorted the pic- 
ture. The total effect, accurate in any one 
of the records, simply is more extensive 
in the complete text. 
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His story should be known to everyone, 
not just physicians or scientists. Darwin’s 
youth and upbringing were standard for 
the Victorian society of his day. His youth- 
ful exuberance he described with charming 
naivete. Of his college life as an under- 
graduate at Cambridge he speaks as fol- 
lows: “We sometimes drank too much, with 
jolly singing and playing cards afterwards. 
I know that I ought to feel ashamed of 
days and evenings thus spent, but as some 
of my friends were very pleasant and we 
were all in the highest of spirits I cannot 
help looking back on these times with much 
pleasure.” Darwin seems not to have had 
a career in science clearly in his mind until 
late in life after school and college. He 
had tried medical school. Some professors 
bored him. Some subjects caused physical 
revulsion. He gave it up and somewhat 
listlessly studied for the ministry. His 
fondness for field sports or hunting is 
indicated by his comment, “I should have 
thought myself mad to give up the first day 
of partridge-shooting for geology or any 
other science.” For anyone interested in 
biology and natural history, a most delight- 
ful book, excellent for family reading 
aloud, is “The Voyage of the Beagle.” 
Here Darwin describes his explorations 
and observations, particularly in South 
America but in other parts of the world 
too. Here are the seeds if not the founda- 
tions for the later generalizations which 
were to be so momentous. 

For those interested in psychosomatic 
medicine or the trials of human existence, 
Darwin’s chronic invalidism has been a 
theme for speculation. He was able to in- 
dulge his ill health and crochets only be- 
cause he inherited wealth. Although in 
some ways sensitive and perceptive, he was 
devoid of any clear insights into the rea- 
sons or background for his chronic _ ill 
health. Conscious guilt, therefore, does not 
seem to have played a part. His badge of 
invalidism, the shawl, might almost have 
been a shroud, for he was dead to external 
activities in society or the arenas of science 
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or university life. It symbolized his ill 
health. As the banner of illness it brought 
forth sympathy and protection from his 
supremely devoted wife and children. 

Darwin’s family was subject to the be- 
nign but complete tyranny of his conveni- 
ently recurring seasons of prostration. He 
took the shawl as some take the veil. His 
deep affection for his children did not keep 
him from making voluminous notes on their 
emotions and especially their facial expres- 
sions. These observations, made with ob- 
sessive constancy, formed the basis for his 
famous monograph on “The Expression of 
Emotions in Man and in Animals.” Thus 
the phenomena of his own family life, 
growth, and development formed the sub- 
stance of one of his great works. He was 
unable to avoid generalizing from the sim- 
plest observation. Except for his invalid- 
ism, which he did not understand, he 
speculated and formed hypotheses on any- 
thing which came within his ken. His use 
of illness to gain peace for meditation calls 
to mind a similar use of invalidism by an- 
other eminent Victorian, Florence Nightin- 
gale, whom he otherwise resembles not at 
all. 

It has been said that Darwin’s chronic 
invalidism resulted from guilt which he felt 
because of his hostility to his god-like 
father. The suppression of hostility re- 
sulted in illness. Hubble has called atten- 
tion to what may be looked on as Darwin’s 
ambivalence as he wrote of his father. 
Sometimes in one sentence the word father 
has both the little and capital F. The capital 
F ordinarily was reserved for the divine 
Father in Victorian England. Whatever 
may be the origin of his illness, and even 
the most uncritical devotee is reluctant to 
psychoanalyze the dead, the neurosis and 
the intermittent bouts of prostration gained 
the time for meditation. He was not inter- 
rupted by meetings of scientific societies, 
social life, or the cultivation of friendships 
among his fellowmen. Friendships he had 
from earlier days. Others did develop later, 
chiefly from his intellectual associations. 
As time went on, his rumination and 
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speculations were able to give order and 
form to the massive and voluminous collec- 
tion of data which he had gathered in abun- 
dant quantities. His organizing mind was 
assisted by the ready access of his huge 
collections, filed in precise bundles and 
packets in a profusion of cupboards and 
wardrobes given over to this purpose. It 
was Darwin’s habit to make copious notes 
or literally to extract pages from books 
and journals bearing on any phase of his 
interests. As time went on the mere mas- 
siveness of his collections of material pre- 
sented formidable problems for cataloging 
and filing. A tolerant and understanding 
family, reacting to his wish or whim as 
law, protected his hoards of documents. 
His son describes his reading habits thus: 
“In each book, as he read it, he marked 
passages bearing on his work. In reading 
a book or pamphlet, &c., he made pencil 
lines at the side of the page, often adding 
short remarks, and at the end made a list 
of the pages marked. When it was to be 
catalogued and put away, the marked pages 
were looked at, and so a rough abstract of 
the book was made. This abstract would 
perhaps be written under three or four 
headings on different sheets, the facts be- 
ing sorted out and added to the previously 
collected facts in the different subjects. He 
had other sets of abstracts arranged, not 
according to subject, but according to the 
periodicals from which they were taken. 
When collecting facts on a large scale, in 
earlier years, he used to read through, and 
make abstracts, in this way, of whole series 
of journals.” 

His house in Down was off the beaten 
path. It was awkward to get to from Lon- 
don or for him to go to London. It became 
an ideal citadel for a life so largely intel- 
lectual. Friends had to come to visit him 
and one left this interesting observation: 
“On my last visit to Down, Mr. Darwin 
said, at his dinner-table, ‘Innes and I have 
been fast friends for thirty years, and we 
never thoroughly agreed on any subject but 
once, and then we stared hard at each other, 
and thought one of us must be very ill.’” 
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In succession from 1859, when he was 50 
years old, until the year before his death, 
in 1882, a series of epoch-making volumes 
emerged. “On the Origin of Species by 
Means of Natural Selection, or the Preser- 
vation of Favoured Races in the Struggle 
for Life,” came on Nov. 24, 1859, just 100 
Some of the others were “The 
Variation in Animals and Plants Under 
Domestication,” “The Descent of Man and 
Selection in Relation to Sex,” “Expression 


years ago. 


of the Emotions,” and “Formation of 
Vegetable Mould Through the Action of 
Worms,” “Fertilization of Orchids,” 


“Climbing Plants,” “Insectivorous Plants,” 
“The Effects of Cross- and Self Fertiliza- 
tion in the Vegetable Kingdom,” “Different 
Forms of Flowers and Plants of the Same 
Species,” and “The Power of Movement in 
Plants.” Any one of these would have 
made a scientific reputation. 

What lessons can one draw from what 
we know of Darwin and his work habits to 
explain his memorable and tradition shat- 
tering contributions to human knowledge? 
Added to his passion for collection, he had 
remarkable strength in observation and 
bursts of concentrated attention. He seemed 
to have worked for the intellectual pleasure 
he drew from it. By the use of his system- 
atizing mind he got from his own collec- 
tions and very extensive reading of the 
scientific literature of his day a vision of 
many relationships which others missed. 
Every fact he encountered he tried to see 
in relationship to all other facts which bore 
upon it. Just as his style was somewhat 
plodding, his intellect was elephantine, pon- 
derous, and majestic. He seems to have 
been constitutionally unable to observe any 
fact without forming hypotheses upon it. 
The saving grace was that he was ready to 
reject his views whenever new information 
threw a better light on the subject. He 
describes his intellectual activity and one 
of its effects: “My mind seems to have 
become a kind of machine for grinding 
general laws out of large collections of 
facts, but why this should have caused the 
atrophy of that part of the brain alone, on 
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which the higher tastes depend, I cannot 
conceive.” 

The remarkable idea of natural selection 
ended the conflict between mechanism and 
organism, a source of trouble to the ancient 
Greeks and the humane men of the Renais- 
sance. Darwin brought the same kind of 
order into biology that Galileo did to me- 
chanics and Newton did to physics. His 
generalizations and their objective back- 
ground were broad enough to embrace all 
the phenomena of biological reality. In 
order to achieve this, many fresh concepts 
were required. One was that variations 
arose by chance. They were part of ex- 
istence. The method for the preservation 
and continuity of variations, the second 
step, was by natural selection. This was 
the method of achieving biological immor- 
tality without preventing change. The con- 
flicts and struggle for life at any level 
which had been outlined by Malthus, from 
whom both Wallace and Darwin drew mo- 
mentous inspiration, were of the utmost 
significance for developing ideas of natural 
selection. The survival of the fittest pro- 
vided the mechanism by which a limitation 
in the supply of energy materials got rid of 
the weakest. In any group of biological 
organisms only those fittest to continue in 
a specific environmental complex could 
exist and persist. 

We have a _ paradox. These truly 
germinal advances came not from physiolo- 
gists, chemists, or embryologists in ortho- 
dox German and continental laboratories 
but from an old fashioned naturalist whose 
reasoning was concerned with the quanti- 
tative estimate of environmental factors. 
This finally freed biology from its con- 
straining dependence on classification. 

The explosive reaction to Darwin’s pro- 
nouncements gives us fascinating insight 
into the reluctance which the moralizers of 
society have always had in arranging na- 
ture into suitable but artificial designs. 
Conservative man runs headlong into trou- 
ble each time science takes a step which 
enables nature to be viewed more objec- 
tively. This seems to be in the order of 
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things. The outcry which arose on the pub- 
lication of the “Origin of Species,” the role 
of Huxley in proclaiming and defending 
the new gospel, and the inarticulate, almost 
bewildered reaction of Darwin are well 
known. 

What was the accomplishment of Charles 
Darwin? His massive intellect was able to 
arrange and sort out useful generalizations 
from enormous piles of separate facts 
which seemed to have no relation one to 
another. The intellectual climate of a whole 
society suddenly changed. One must go 
back to the outburst of thinking in the Ren- 
aissance or the rise of abstract thought 
among the Greeks to find anything compar- 
able. Here the achievement was uniquely 
that of one man who knew that he stood 
on the shoulders of his intellectual fore- 
bears, but stood much higher than any 
contemporary. Though Darwin had_ the 
knowledge of his time and of the past, his 
achievement was an individual one. In one 
swoop a new dimension had been brought 
into human understanding. Man and _na- 
ture had been construed as not only finite 
but eternally fixed. Man’s eternal craving 
for certitude, for final knowledge, ruled the 
theology of the day. One did not question 
the authorities. The church was the for- 
tress of truth, the clergyman an active sol- 
dier, and the sermon at once the weapon 
and the shining armor. Into the world, 
which more and more was seen to be one 


of doubt and struggle, Darwin introduced 
concepts which gave us clearer ways of 
looking at the world and at ourselves. The 
concept of struggle with survival of the 
fittest destroyed comforting illusions. Per- 
haps someone from among us may arise to 
assume a new leadership, using the same 
intellectual processes and wisdom which 
Darwin used, to show us how man may 
fulfill his destiny using his knowledge and 
skills to save rather than to destroy himself. 
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The Rheumatoid Factors 


HENRY G. KUNKEL, New York 


The term rheumatoid factors has been 
applied to a class of closely related proteins 
that are responsible for a variety of sero- 
logical reactions currently employed for the 
diagnosis of rheumatoid arthritis. A marked 
intensification of interest in these factors 
has developed during the past two years, 
primarily because there is an intuitive feel- 
ing that they might represent a clue to the 
etiology of rheumatoid arthritis. 
work, particularly with their isolation, has 


Recent 


not diminished this interest, and it now ap- 
pears that they probably represent anti- 
bodies, possibly autoantibodies. Also, the 
genetic distribution of these factors, and 
their occurrence in certain asymptomatic 
relatives of patients with rheumatoid arth- 
ritis, have offered a new and fundamental 
approach to the study of this disease. 

The evidence that these factors are in- 
volved in a direct causative manner in the 
joint lesions of rheumatoid arthritis is ex- 
tremely scanty. Their occurrence in a wide 
variety of disorders other than rheumatoid 
arthritis, although at a lower incidence, 
argues against such a concept. Certain 
patients with liver 
syphilis, parasitic disorders, and various 
other associated with hyper- 
globulinemia, may contain rheumatoid fac- 
tors at an incidence of anywhere from 
10% to 50%, depending on the sensitivity 
of the test employed.':3 In rheumatoid 
arthritis, the incidence utilizing the same 
tests ranges from 60% to 95%. Occasional 
patients with liver disease and sarcoidosis 


disease, sarcoidosis, 


conditions 


may show extremely high titers of rheuma- 
toid factor for prolonged periods without 


~ Submitted for publication June 26, 1959, 
The Rockefeller Institute. 


170/832 


Contributions of Basic Science to Modern 


Medicine 


any signs of arthritis. Another argument 
that has been cited against any primary 
role for these factors is their absence in 
patients with agammaglobulinemia who have 
an associated arthritis resembling that of 
rheumatoid arthritis. However, a certain 
amount of indirect evidence has been ac- 
cumulated suggesting that the rheumatoid 
factors may contribute to some of the 
secondary manifestations of rheumatoid 
arthritis. The arteritis that is occasionally 
seen is associated with very high titers of 
rheumatoid factor.° Hypersplenism and the 
manifestations of Felty’s syndrome also ap- 
pear more frequently in patients with ex- 
tremely high titers. It has been suggested 
that in some of these situations the rheuma- 
toid factors, which exist as rather insoluble 
complexes in serum, may precipitate out in 
the body, with resultant secondary damage. 
Spontaneous precipitates from human serum 
have been noted which might be of signifi- 
cance, and might have an effect similar to 
certain known cryoglobulins. 


Serological Tests 


Serological Tests for the Rheumatoid 
Factors.—A large number of different sero- 
logical tests are currently employed for 
diagnostic purposes. The sensitized sheep 
cell agglutination reaction is one of the 
oldest, but now appears to be one of the 
most specific.'? It lacks the sensitivity of 
some of the newer tests, and the incidence 
of positive results in rheumatoid arthritis 
patients usually ranges from 55% to 70%. 
The latex fixation and the bentonite floccula- 
tion tests are more sensitive, and are now 
widely used. They are relatively simple 
procedures, but their sensitivity is gained 
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at the expense of an increase in positive 
results in such conditions as liver disease, 
sarcoidosis, and parasitic infections. Since 
these conditions can frequently be diagnosed 
by other means, this does not necessarily 
represent a serious disadvantage. In addi- 
tion, these are not false positive reactions 
in the sense that extraneous factors cause 
the results, but represent real measurements 
of rheumatoid factors in these other dis- 
eases.2"3> Another reaction that is just be- 
ginning to be used, but which promises to 
be of considerable value, particularly for 
genetic studies, is the Rh sensitized human 
cell test." Finally, there are a group of in- 
hibition procedures that seem to be very 
sensitive, with positive reactions in as high 
as 95% of patients with rheumatoid arth- 
ritis."8 The incidence of positive results in 
other conditions is not as yet clearly evalu- 
ated. However, these reactions depend on 
a different principle, and may well prove to 
be the most useful of the diagnostic pro- 
cedures. 

The mechanism of all these reactions is 
basically similar, and appears relatively 
straightforward. Gamma globulin or anti- 
body coats red cells or particles, which are 
then secondarily agglutinated by the rheu- 
matoid factors. They all depend on the spe- 
cific affinity of the rheumatoid factors for 
y-globulin, or for y-globulin coating a sur- 
face. This affinity is perhaps best demon- 
strated by the precipitin reaction that can 
be obtained between soluble aggregates of 
y-globulin and the rheumatoid factors.®° 
It has led to the concept that these factors 
may be antibodies to y-globulin. In the case 
of the latex and bentonite flocculation test, 
the particles are coated with Fr II y-glob- 
ulin. In the sensitized sheep cell and human 
cell tests, red blood cells are coated with 
specific antibody. The different reactions 
are similar but not identical, and it is clear 
from the absorption experiments of 
Vaughan that a number of different rheuma- 
toid factors are involved.!! These are, in 
part, related to the species of y-globulin 
which coats the particle. Recent evidence 
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suggests that these cenvtions are probably 
more complicated than has been supposed, 
and that additional components of the serum 
are 

There is considerable variation in the 
amount and character of the y-globulin on 
the different particles. In the tests that 
utilize Fr II y-globulin both aggregates and 
individual molecules are absorbed, and with 
the rabbit amboceptor both low and high 
molecular weight antibodies coat the sheep 
cells. These variations, which influence the 
reactivity of a given serum, make exact 
duplication difficult, particularly from one 
laboratory to another. 

The inhibition procedures depend on the 
lack of an inhibitor of the standard tests in 
rheumatoid arthritis sera which is present in 
normal serum. Presumably, the inhibitor is 
neutralized by small amounts of inherent 
rheumatoid factor. A standard rheumatoid 
arthritis serum and its reaction in either 
the sensitized sheep cell test or the latex 
fixation test is utilized to test for in- 
hibitor.1*8 One type of inhibitor, called 
the Grubb or Gm type, is of particular in- 
terest because it shows inherited variation 
in normal serum. This is only obtained 
when certain rheumatoid arthritis sera and 
certain specific anti-Rh sera are utilized in 
the sensitized human cell tests. The reac- 
tion is now widely employed by human 
geneticists for classification of human racial 
groups. These inhibitors also complicate the 
various serological tests, and have led some 
workers to employ euglobulin or y-globulin 
fractions, rather than whole serum, for 
measuring the rheumatoid factors.'8 


Isolation and Properties 


The leading development concerning the 
rheumatoid factors that has occurred re- 
cently has been their isolation, with resultant 
understanding of many of their properties. 
It became apparent, even with relatively 
crude preparations, that these factors repre- 
sented macroglobulins with a rapid sedimen- 
tation rate in the ultracentrifuge.’® Through 
the use of preparative ultracentrifugation,!78 
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ion exchange chromatography,'®*° and elu- 
tion from sensitized sheep cell complexes,”* 
various workers have isolated a macroglob- 
ulin with a sedimentation coefficient of ap- 
proximately 19 S that represents the active 
material. Chromatography experiments '® 
indicate that more than one macroglobulin 
is involved. These macroglobulins have 
proven to be y-globulins with chemical, 
physical, and antigenic properties very 
similar to the normal 19 S class of y-glob- 
ulins, a fraction of serum which is known 
to contain a variety of antibodies.’* The 
isolation work has added further weight to 
the concept that these factors represent anti- 
bodies. They appear very similar to such 
antibodies as certain of the isoagglutinins, 
the cold agglutinins, the saline Rh ag- 
glutinins, certain of the typhoid agglutinins, 
Wasserman antibody, and many others 
which fall in the high molecular weight 
class. 

If they represent antibodies, then what 
is the antigen involved? This remains an 
enigma, although some evidence suggests 
that they might be antibodies to ordinary 
y-globulin or antiantibodies. They show a 
specific affinity for y-globulin in all of the 
serological tests, and in the precipitation 
reaction with Fr II y-globulin. No such 
affinity has been found for the considerable 
number of other types of proteins that have 
been studied. On the other hand, high 
molecular weight antibodies have not been 
produced against simple protein antigens in 
experimental animals, and anti-y-globulin 
antibodies are of the ordinary low molecular 
weight type in the rabbit and horse. Such 
large antibodies have been produced in ex- 
perimental animals only with cellular ma- 
terials such as red blood cells and 
pneumococci. The suggestion has been made 
that the rheumatoid factor might represent 
antibodies to hypothetical antigen-antibody 
complexes, perhaps of the type described 
by Najjar.** However, there is no evidence 
for this, although soluble antigen-antibody 
complexes are precipitated by rheumatoid 


172/834 


A. M. A. ARCHIVES OF INTERNAL MEDICINE 


One of the most interesting features of 
the rheumatoid factors is that they appear 
to circulate in the blood stream in the form 
of a complex.’*3 The affinity of these fac- 
tors for y-globulin is evident in this 
situation also, and it is estimated that ap- 
proximately six moles of ordinary y-globulin 
are combined with one mole of rheuma- 
toid factor. The complex is readily detected 
in the ultracentrifuge in rheumatoid arth- 
ritis sera which show extremely high titers 
in the serological reactions. It has a sedi- 
mentation coefficient of approximately 22 
S, and is readily dissociated in urea or 
acid buffers to 19 S rheumatoid factor 
and 7 S y-globulin. Addition of isolated 
19 S rheumatoid factor to normal serum 
or fresh preparations of y-globulin results 
in the reformation of 22 S complex, and 
normal sera then appear identical with high 
titer rheumatoid arthritis sera in the ultra- 
centrifuge. The question, of course, again 
comes up as to whether this complex repre- 
sents a circulating antigen-antibody complex. 
The evidence from association and reas- 
sociation experiments is suggestive but not 
conclusive. 

The interaction of the rheumatoid factors 
with the patients’ own y-globulin to form 
complexes suggests the possibility that they 
represent autoantibodies. This is a very 
fashionable concept at present, in view of 
recent developments in the field of thyroid 
disorders. The evidence for autoantibodies 
to nuclear and cytoplasmic constituents of 
cells in the closely related disease, lupus 
erythematosus, is considerable, and makes 
such an autoantibody hypothesis in rheuma- 
toid arthritis more tenable. Occasionally, 
the lupus factors occur simultaneously with 
the rheumatoid factors in the same sera. 
Individuals with such a pattern are of con- 
siderable interest, and may represent con- 
necting links between these disorders, 
particularly since the clinical picture also 
may suggest a combination of these dis- 
orders. However, additional evidence for 
other autoimmune phenomena should be 
forthcoming if such an etiological mech- 
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anism is to be ascribed to rheumatoid arth- 
ritis. 

Another somewhat different aspect of 
rheumatoid arthritis, in which the rheuma- 
toid factors promise to play an important 
role, is its genetic distribution. An ever- 
increasing number of students of this disease 
have become impressed with the dominant 
role of heredity in this condition. However, 
up to now there has been no laboratory 
index for the detection of asymptomatic but 
affected relatives. Recently, Ziff and his 
associates 7 have demonstrated that the sero- 
logical tests for rheumatoid factors may be 
utilized for this purpose. Confirmation of 
this important development has come from 
the work of Lawrence in England.** There 
appears little doubt that asymptomatic rela- 
tives of rheumatoid arthritis patients show 
a higher incidence of positive serological re- 
actions than control groups. The question 
of whether this will prove adequate for the 
complete elucidation of the genetics of the 
disease remains to be determined. Certain 
families, particularly those with cases of 
juvenile rheumatoid arthritis as the pro- 
positi, are particularly striking, with high 
titers of rheumatoid factors in asymptomatic 
parents.2> Another impressive feature is the 
occurrence of rheumatoid factors with high 
frequency in relatives of patients with lupus 
erythematosus and agammaglobulinemia.”5 
The significance of this is not at all clear, 
but observations of this type may aid in 
linking rheumatoid arthritis, a disease of 
completely unknown etiology, with these dis- 
orders involving altered immunological 
mechanisms. Difficulties in interpretation 
are increased because the rheumatoid factors 
certainly have a ubiquitous distribution and 
their relationship to rheumatoid arthritis re- 
mains a rather tenuous one. Considerable 
further work concerning their distribution 
in a wide variety of disorders, as well as in 
various normal populations, will be required 
for an understanding of the genetic rela- 
tionships in rheumatoid arthritis and the 
other conditions mentioned above. 

Various workers have been impressed 
with the analogy between the rheumatoid 
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factors and the Wassermann and related an- 
tibodies in syphilis. These, too, are thought 
by some to be autoantibodies produced 
through tissue destruction as a result of 
spirochetal infection. Some are high molec- 
ular weight antibodies,”® closely resembling 
the rheumatoid factors in physical and 
chemical properties. This analogy might be 
raised as support for the concept that un- 
known infectious agents might be the cause 
of rheumatoid arthritis, and that the rheu- 
matoid factors represent red herrings of mis- 
leading pathogenic significance. Such a 
possibility has not been ruled out, and cer- 
tainly must be kept in mind. Our knowledge 
concerning a hereditary distribution of the 
rheumatoid factors in rheumatoid arthritis 
families, and the close relationship of 
rheumatoid arthritis to lupus erythematosus, 
a profound immunological disorder difficult 
to ascribe to an infectious agent, argues in 
part against such a concept. It seems more 
likely that, if an infectious agent is in- 
volved, it might be more of a secondary 
factor acting in an altered genetic back- 
ground. Our ignorance is obviously pro- 
found concerning the etiology of rheumatoid 
arthritis, despite the isolation and character- 
ization of the rheumatoid factors. Their 
study has represented a grasping at straws 
in this disease with no guarantee that even 
a clue to etiology will be obtained. How- 
ever, irrespective of what role, if any, the 
rheumatoid factors play in this disorder, it 
has become apparent that the proteins in- 
volved are of considerable general interest, 
particularly from the immunological stand- 
point. 
The Rockefeller Institute (21). 
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Epitep By WILLIAM B. Bean, M.D.* 


Medical Education in the United States and Canada. By Abraham Flexner. Price, not 
given. Pp. 337, with no illustrations. The Merrymount Press (B. D. Updike), 232 Summer 
St., Boston, 1910. 


Medical Education: A Comparative Study. By Abraham Flexner. Price, not given. 
Pp. 334, with no illustrations. The Macmillan Company, 60 Fifth Ave., New York 11, 1925. 

I Remember: The Autobiography of Abraham Flexner. Price, $5.00. Pp. 414, with 17 
illustrations. Simon & Schuster, Inc., 630 Fifth Ave., New York 20, 1940. 

In preparing an address for the centennial of the founding of the Section of Internal Medicine 
of the American Medical Association, I took the opportunity to read and study these three 
books. I have been more and more impressed with the impact of Abraham Flexner’s report 
and the ensuing reforms of American medical education which, in turn, have been a major 
factor in the growth of clinical investigation in the United States. Scarcely a medical educator 
or dean can give a talk or write a paper without mentioning Flexner’s report. Like so many 
revered words, this Bible of medical educators seems to have been read by very few of those 
who praise it. Another motive is that it has been my pleasure during the past year to serve as 
chairman of the committee to select a recipient for the Abraham Flexner Award. This memorial 
of appreciation, keeping bright the contributions of a great man, has been established by the 
Association of American Medical Colleges. After I had read the two reports I wanted to know 
something more of the man whose unique contributions revolutionized American medicine as 
those of no other man with the exception of John Shaw Billings. 

Anybody who has been connected with several medical schools, or even with one, will look 
with great interest at Flexner’s devastating commentary on the situation fifty years ago. This is 
a chastening experience, but it does give a measure of the advances and improvements which 
have been so extensive and so widespread that it is difficult to recognize the present-day 
structure of medicine in the United States as having arisen from such unlikely beginnings. 

Flexner’s autobiography, told with charming frankness, describes the life of a splendid family 
of Jewish immigrants in Kentucky during the period which followed the Civil War. One sees 
documented and exemplified the impact as well as the continuing influence of the irreplaceable 
virtues which constitute character. For those who sense a certain latter-day deterioration of 
home and education, this book describes a family which can serve as a notable control against 
which to judge the modern scene. 

American medical schools as they existed during the first decade of the present century were 
independent and free floating in a unique way. Generally, they had no close connection with hos- 
pitals which provided the origin and anchor for British and French medical schools, nor did 
many of them have the connection with universities which distinguished German medical schools 
of the last century. They were pretty largely independent of any supervision by the medical 
profession through its own organizations. Federal control was meager or nonexistent. The 
states, though granting charters, were not in a position to judge quality, nor were the governing 
bodies of individual states above conniving with schools whose main effort went into manu- 
facturing diplomas rather than teaching medicine. This disgraceful situation had been improved 
to some extent by the forces which led to the founding of the American Medical Association. 
There was a general sense of uneasiness that the state of medical education throughout the 
country was a living scandal, a scandal whose proportions were diminished somewhat because 
medicine itself was so often helpless in the face of most diseases for which specific remedies 
were not known. One imagines that it would have seemed a hopeless task for a layman with- 
out any special instruction in medicine or medical education to survey and evaluate the scene, 
to diagnose and prescribe curative therapy. This is exactly what Flexner did. He entered each 
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of the existing medical schools in the country, made a shrewd and critical analysis of facilities, 
faculties, budget, and curriculum, with the sharpest eye for all manner of telling details. He was 
not even lynched or ridden out of town on the rail despite his inevitable exposés. One would 
certainly have supposed that medical schools, which were the private property of their faculties 
or under the control of one or a few domineering and profiteering proprietors would have locked 
the door. Curiously, there was no obstruction. Perhaps as a representative of the Carnegie 
Foundation, Flexner was seen as the bearer of gifts which might enrich the persons as well as 
schools concerned. 

Within less than three hundred fifty pages, the 1910 report describes the proper basis of 
medical education in contrast with the actual basis of medical education, the two laboratory 
years and the two clinical years. He suggested reconstruction, blasted medical sects, com- 
mented on the inadequate state boards, and briefly described the medical education of women, the 
medical education of Negros, and postgraduate medical education. The second part of the book 
is an objective inventory of each medical school visited. A sorrier catalogue of ineptitude, con- 
fusion, and irregularity is hard to imagine. Only one important suit threatened Flexner. It 
was withdrawn because everyone recognized that he had done nothing more than state fairly and 
firmly the appalling facts. 

Fortunately for medical education, the accumulation of wealth in this country in the hands 
of a few people who had exploited such new resources as oil, steel, and railroads made it pos- 
sible to apply in strategic places enough endowment money to establish clinical chairs and 
elevate the preclinical departments to full university stature. For the first time, a clinical 
teacher could be a full-time man, dedicated to the best of his profession; a professor in the 
continental sense, a distinguished scholar, clinician, and investigator, rather than a man who had 
to spend most of his time in the worthy but consuming details of private practice. Another 
effect was to strengthen the bond between medical schools and universities, which hardly 
existed except at The Johns Hopkins School of Medicine. The control of a hospital by the 
medical school, rather than the other way around, was encouraged directly or indirectly. 
Flexner helped obtain funds for construction and for endowment. This enabled more and more 
university-affiliated schools of medicine to make it possible for their clinical staff not only to 
achieve distinction as teachers and physicians, but to make notable contributions in clinical 
investigation. There can be little argument that the Flexner report was the cutting edge of the 
plow which has enabled contemporary medical schools to utilize the latent fertility of the uni- 
versity soil in the furtherance of medical learning. 

One of the few subjects which is not specifically treated in Flexner’s report is the peculiar 
problems which seem to have existed in medical schools affiliated with the Roman Catholic 
Church, and in Negro schools, which on the whole have had low marks for distinction 
despite vigorous efforts which now are bearing fruit. 

Flexner’s long and fruitful career did not stop here. He continued to undertake many use- 
ful enterprises, including such an unlikely one as a detailed and critical study of prostitution in 
Europe. But that and many other aspects of his life cannot be detailed here. Perhaps the 
secret of his success in his many jobs was his ability to recognize distinguished capability and 
to get the right man into the right place. 

The number of medical schools existing today is less than half the number of schools which 
were in “business,” and many literally just that, at the time of Abraham Flexner’s study. There 
was only one medical school in the ideal sense of being at once an integral part of a university 
and in control of its own hospital as the laboratory for its clinical studies, dedicated to the 
achievement of scholarship in clinical medicine comparable to that which had already been 
achieved in some areas of basic medical sciences. Today there are probably several dozen 
schools infinitely better equipped than any was at the time when Flexner made his study. If to- 
day the preeminence of The Johns Hopkins Medical School prevails no longer, this is mainly 
from the elevation of many schools to the same high standard rather than shrinking of the 
stature of The John Hopkins School itself. 


The essay on Medical Education published in 1925 is a sort of review of the accomplishments 
from 1910 to 1925, seen against the background of high mountains which, in Flexner’s view, 
represented the ideal medical school. The need for improvement is with us always. As the com- 
plexity of mechanized existence increases, the problems of the relationships between university and 
medical college, between medical college and hospital, between clinical teachers and those who 
work in the sciences basic to medicine persist only partly solved, and they are certainly not of 
diminishing complexity. Those who have the exciting life of medical teaching and learning have 


176/838 


at 
: 
: 
as 
ors 
= 
é 
: 
: : 
+ 
4 


BOOKS 


much to gain by a detailed study of these fascinating books by a great man, himself not a 
physician, who has had profound influence on medical education not only in this country, but 
throughout the world. 


WituiaM B. Bean, M.D. 


Centaur: Essays on the History of Medical Ideas. By Felix Marti-Ibafiez, M.D. Price, 
$6.00. Pp. 715, with no illustrations. MD Publications, Inc., 30 E. 60th St., New York 
22, 1959. 

It may be safely said, I think that in the whole vast compass of medical litera- 
ture, there cannot be found an equal number of pages, containing a greater 
amount and variety of utter nonsense and unqualified absurdity,—a more 
heterogenous and ill-adjusted an assemblage, not merely of unsupported, but 
of unintelligible and preposterous assertions, than are embodied in his exposi- 
tion of this theory. The theory is not made up of any coherent and consistent 
materials, and it would be impossible to analyze and examine it in less space 
than itself occupies. 
The philosophy of Medical Science 

This quotation from Bartlett's critique of Benjamin Rush can serve as a theme to describe my 
comments about a strange book and a strange phenomenon. 

This book, with a not unattractive meconium-colored paper jacket and the half-man-half-beast 
figure of a centaur, has in store for the lover of fluff perhaps the most concentrated verbal 
flotsam and jetsam gathered together within the covers of a book since diligent editorial as- 
sistance pruned and trimmed down the monstrous outpourings of Thomas Wolfe. This is such 
an extravagantly bad book that one sympathizes with the guilt complex which must have been 
awakened in the numerous persons praised in the acknowledgments. The fetid and hothouse 
stylistic jungles are vaguely reminiscent of the purplest pages of Poe, Swinburne, and 
Rabelais, none of whose many good points have been emulated. Felix Marti-Ibafiez exemplifies 
the risks of uprooting an Iberian and transplanting him into New York. Here he has extended 
his career as lecturer, psychiatrist, eugenicist, medical historian, novelist, and public health officer. 
Since his arrival in this country, twenty years ago, he has been medical director of three 
pharmaceutical concerns. According to the blurb on the cover, he has joined a great many 
societies of medical history and science. Perhaps shipwrecked by the dead weight of unwieldy 
erudition, he has poured a torrent into the already troubled sea of medical “literature.” Not 
satisfied with the editorships on the International Record of Medicine, the Journal of Clinical 
and Experimental Psychopathology, Antibiotics and Chemotherapy, and Antibiotic Medicine and 
Clinical Therapy, he has launched the give-away and throw-away Time-modeled medical news 
magazine, MD, with its not unattractive ‘fare of medical news, history, psychoanalysis, sex, and 
records of drug-house profits. 

The paper jacket of Centaur has a description of Marti-Ibafiez’ achievements, written in 
his ineffable style, presumably autobiographical, emphasizing the fact that Esquire, Art & 
Architecture, Gentry, Town & Country, and fantasy-story magazines have had regular con- 
tributions for him. The cover goes on to state that Dr. Marti-Ibafiez is now engaged in 
writing a tetralogy of the history of medicine, though from the first two books in the series, 
“Centaur and Men,” and “Molds and History,” one wonders if tetralogy should have not been 
teratology. I found the book so boring that I was unable to finish it, though I managed to 
sample the editorial messages toward the end of the book reprinted from MD. It is hard enough 
to believe these were published in the first place, but it takes a bold and self-dedicated person 
to serve up such a witches’ brew of editorial notes, directly or indirectly praising the sagacity and 
financial success of the author. 

The upshot of the whole book may be summarized by saying that it epitomizes a decline 
in taste, the faults of bombast, and flatulent writing. At times it seems to be a travesty on 
medical history in which the writer appears to be parodying his own works. This latter-day 
conquistador has neither the grace of the swashbuckler nor the sometimes misguided idealism 
of Don Quixote. The effect of reading much of the material is about the same as a parachute 
drop in a hurricane, sand storm, and blizzard, combined. The art of self-criticism has long 
since passed out of the power of the author. No editing was deemed necessary. The dictation 
by fits and starts must have been done under terrific pressure, on the run, and promptly printed. 

The author has edited a number of books, some of which have contained the work of 
respectable and scholarly contributors. They must have winced at the polycythemic and 
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apoplectic style of this literary centaur, a fifth horseman of the apocalypse in dire need of 
emergency treatment for what seems to be a mortal, certainly a malignant, case of the prevalent 
disease, cacoéthes scribendi, the frenzy of writing. 


B. Bean, M.D. 


Experimentation In Man. By Henry K. Beecher, M.D. Price, $3.50. Pp...., with no 

illustrations. Charles C Thomas, Publisher, 307-327 E. Lawrence Ave., Springfield, Ill., 1959. 

I remember hearing no self-conscious, or even casual, discussion of the ethics of human ex- 
perimentation until after World War II. To this topic I addressed myself in the early 1950's 
when I felt a growing concern for the morals and ethics in human clinical experimentation. 
This resulted more from the revulsions produced by the disclosures of human experiments by 
Nazi physicians than from growing clinical maturity. I was one of the first to discuss this 
problem in detail, in my presidential address before the Central Society for Clinical Research, 
in the fall of 1951. Since that time, there has been no lack of discussion. A number of 
thoughtful essays have been published. Essentially, Beecher’s idea was to gather together in- 
formation, mostly published during the past decade, bearing on the problem of experimental 
work in human beings, to analyze it, and to discuss it. He has thrown much light on the in- 
creasing importance of this aspect of clinical science. He gives a brief historical commentary, 
and discusses volunteers, the physician-investigator, the non-physician investigator, and their 
relationships to the subjects of human clinical trials. There is an analysis of the types of 
human experimentation which are permissible and those which are not. He leans heavily on 
Ladimer’s recent extensive review of the problem from the lawyer’s point of view. Though the 
essence of this book cannot be summed up briefly, the crux is that the proper ethical aspects of 
experimentation can be satisfied only with the conscientious effort of the investigator to explain 
the experiment as fully as he can to the experimental subject; that permission is given freely 
by one who understands and is in a position to give or deny permission, and that there be no 
overt or covert pressure or deceit, regardless of what the circumstances may be. As I have 
said, “the patient however humble and however ill, in whatever degree derelict and forlorn 
have sacred rights which the physician must always put ahead of his burning curiosity.” This 
book should be in the hands of anyone who has to make any decisions about clinical experimenta- 
tion. He should know it thoroughly. For if this aspect of clinical investigation is neglected, it 
may become necessary to follow Sir Thomas Lewis’ proposal to separate the care of the pa- 
tient from the study of his disease and keep them in the hands of two different persons. 
Though this might make life easier for the investigator, it would be harmful to the patient, 
physician, investigator, and the progress of medicine. 


B. Bean, M.D. 
Metabolic Disturbances In Clinical Medicine. By G. A. Smart, M.D. Price, $10.00 Pp. 


358, with no illustrations. Little, Brown & Company, 34 Beacon St., Boston 6, 1958. 

Fluid balance must have built many a fifty thousand dollar home. Think of the articles, 
the lectures, the books, and the reputations, to say nothing of the manufacturers and publishers. 
Most resourceful physicians can talk about peptic ulcer or hypertension, but fluid balance de- 
mands something special; you must somehow devise a novel diagram or a devious approach. 
Keen observers can recognize the “expert”: he leads slowly but counter-punches well; he seems 
often lost in thought—perhaps because this is unfamiliar territory; he has a bedside copy of 
“Fluid Balancemanship, or How to be One-up Without Actually Seeing the Patient.” 

Smart, the editor of the book under review, has gathered Anglo-American authors who deal 
with the plain and simple truth about metabolic disturbances and fluids. The editor has not tried 
to cover all the field. He has chosen a few subjects and lured experts to write balanced and 
detailed surveys without omitting their own ideas. Short enough to be read from cover to 
cover, long enough to have depth, contemporary, with excellent references, this book will appeal 
to many who are confused or irritated by the mass of articles presently produced. The 
chapters by Black, by Wilson, Moore and Jepson, and by Bartter, stand out in a generally ex- 
cellent production. Smart has succeeded in producing a book to fill the gap between texts on 
biochemistry and texts on clinical metabolism. 


DanieL B. Stone, M.D. 


Annals of the New York Academy of Science: Chlorpropamide and Diabetes Mellitus. 
By Otto V. St. Whitelock, Editor in Chief; Franklin N. Furness, Managing Editor; Philip 
Ressner, Associate Editor, and Martin G. Goldner, Consulting Editor. Price, not given. 
Pp. 1028, with many illustrations. N.Y. Acad. of Science, 2E. 63rd St., New York 21, 1959. 
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This volume arises from the conference on Chlorpropamide and Diabetes Mellitus, sup- 
ported jointly by the New York Academy of Sciences and Charles Pfizer and Company, held 
in New York in September, 1958. It is a collection of sixty-eight articles written by more 
than one hundred seventy authors and defies condensation in a review of usual length and 
substance. Dr. Charles H. Best has accomplished this as well as it can be done in a six-page 
summary at the end of the book. 

The contributions are arranged in three groups. The first is concerned with pharmacological 
studies, the second with metabolic research, and the third with clinical observations. The 
subject matter is not confined wholly to the consideration of chlorpropamide but includes other 
sulfonylurea compounds and, as is proper, related data about insulin. This is particularly true 
of the first two sections. 


This publication is, of course, valuable for the investigator in the field, but it also contains 
a large amount of authentic information of prime interest to the clinician. It is a worthy 
companion of the previous publication of the Academy, “Sulfonylureas and Related Com- 
pounds,” which resulted from a similar conference in February, 1957. Both are recommended 
to those interested in diabetes and diabetics. 


Rosert C. Harpin, M.D. 


Pulmonary Circulation. By Wright R. Adams, M.D., and Ilza Veith, Ph.D. Price, $4.50. 

Pp. 316, with no illustrations. Grune & Stratton, Inc., 381 4th Ave., New York 16, 1959. 

This volume emerged from a very ambitious and successful international symposium 
sponsored by the Chicago Heart Association in March of 1958. Half-day sessions were de- 
voted to formal presentations and informal discussion dealing with (1) physiology, (2) 
pathology, (3) the pulmonary circulation in primary lung disease, (4) the pulmonary circula- 
tion in congenital heart disease, and (5) the pulmonary circulation is acquired heart disease. 
There were thirty-four official participants, including seven from abroad; in addition there 
were, among an audience of eight hundred, many other distinquished contributions to this area, 
some of whom participated in the discussion. Although much of the visual material presented 
(including many elegant color photographs) could not be included in this volume, the “Pulmonary 
Circulation” is a very skilfully edited work which brings to the reader the formal presentations 
in their entirety and all of the meaningful discussions with its original flavor. 


This volume is recommended as a presentation of current knowledge and thinking about the 
pulmonary circulation from both the basic medical science and the clinical points of view. 
A scholarly introductory chapter “The Historical Development of the Concepts of the 
Pulmonary Circulation,” by Nobel Laureate Andre Cournand, adds. to the interest and value of 
this volume. 


Jutrus H. Comrog, Jr., M.D. 


Genetics, Radiobiology and Radiology Proceedings, Mid-Western Conference. By Wen- 
dell G. Scott, M.D., and Titus Evans, Ph.D. Price, $5.50. Pp. xv, 149, with 21 illustrations. 
Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., Springfield, Il., 1959. 

The risks of medical radiation are insidious, vet its values are spectacular. The means by 
which these risks can be minimized are, therefore, of utmost importance. The whole medical 
profession needs the fullest possible understanding by which the risks can be evaluated and the 
benefits obtained with the least possible damage, especially to future generations. Such were the 
considerations discussed at the Mid-Western Conference on Genetics, Radiobiology, and 
Radiology, May 2, 1958, as one of three regional conferences requested by the Committee on 
Radiobiology and authorized by the National Academy of Sciences - National Research Council. 

The book under review presents a transcript of proceedings of the one-day conference. 
Participants included four professors of genetics, four professors of radiobiology, and twenty- 
one professors of radiology. The forenoon sessions were devoted to tha viewpoints of 
geneticists and radiobiologists, with special attention to genetics and the mechanisms of 
mutational damage. In the afternoon, the radiologists described the devices and concepts by 
which they undertook to meet the challenge, minimize the risks, and realize the values 
inherent in use of the x-ray and other radiation sources. 

Satisfaction was expressed in the good understanding apparent across disciplinary 
boundaries. Even more, it was hoped that the body of information assembled would be of 
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value to medical students and especially to referring physicians, who still must bear the 
responsibility of deciding when x-ray should be used. 

Information exchanged between geneticists and radiobiologists on the one hand, and 
radiologists on the other, was sufficiently fundamental to be valuable to the reader outside all 
three disciplines. 

Among concepts developed was the idea that any radiation, no matter how small, is un- 
desirable genetically if it can be avoided. An “acceptable” dose is merely one that cannot be 
avoided. Results may require 500 to 1,000 years for full outworking. On the other hand, the 
practitioner should have a perspective of information enabling him to calm the fears of a pa- 
tient who has become alarmed through misconceptions. The radiation he may fear may be no 
greater than he would incur if he should go up on Pike’s Peak and sit on a rock. 

Much of the spectacular advance of modern medical practice, it was pointed out, can be 
credited to x-ray diagnosis. This is an advantage which cannot be surrendered. 

Most urgent was the cautioning against the use of x-ray in obstetrics. This should be held 
to the very minimum, with special precautions against irradiating gonads of mother and of 
fetus. Procedures and equipment were described by which exposure could be reduced by as 
much as 75%. 

The book should be especially valuable to practitioners disposed to routine and unthinking 
use of the x-ray. It should be useful also to those already aware of the dangers involved. 


Epwarp F. Mason, M.A. 


Cardiac Arrest and Resuscitation. By Hugh E. Stephenson. Price, $12.00. Pp. 378, with 

31 figures and 5 tables. The C. V. Mosby Company, 3207 Washington Blvd., St. Louis 

3, 1959. 

This book limps because of repetition, irrelevance, and poor organization. Its main theme— 
the importance of instant cardiac massage—has been presented often elsewhere in succinct but 
adequate form. Of these presentations, those of the author have been mitered loosely into the 
book. 

The author has had an interest in keeping a registry of cardiac arrest cases. Communications 
from well known surgeons throughout the world and a record of seventeen hundred cases of 
arrest give the book an intimate personal flavor. Its style, however, is neither chatty enough to be 
comfortable nor scholarly enough to be authentic. A survival figure of thirty per cent under the 
most ideal circumstances does not give one confidence that the management of cardiac arrest is a 
solved problem. 

Scholarly defects of a minor nature consist of misspelled names, unlisted references, a 
changing system of references, and a dosage of digitalis which is ten times too large because 
of a misplaced decimal point. Of a more serious nature is the inexact quoting of basic (referred 
to as “classic”) physiologic work and the inference that the causes of cardiac arrest are well 
understood. 

Sections contributed by colleagues are sprinkled throughout the book. When germane, they 
are repetitious. A superb discussion, however, of litigation in medical practice is contributed by 
Cady, an attorney. 

The book contains useful information and practical aids about an important problem but is 
not, as the preface indicates, the foundation for departure of future study. Reexamination of the 
topic of cardiac arrest and resuscitation is not precluded. 


ANpREW Kerr, Jr, M.D. 


Lipidoses: Diseases of the Intracellular Lipid Metabolism. By Siegfried J. Thannhauser, 
M.D., Ph.D. Price, $19.75. Pp. 600, with 126 illustrations. Grune & Stratton, Inc., 381 
Fourth Ave., New York 16; 99 Great Russell St., London, W.C.1, 1958. 

What is the meaning of an elevated serum cholesterol, of lipemic serum, of a xanthomatous 
lesion? Today the medical literature abounds with articles and books dealing with the lipids and 
disorders of lipid metabolism, for these medically popular subjects are thought likely to shed 
light upon the obscurities of atherosclerosis. Professor Thannhauser provides insight into these 


questions by an unusual book which mentions atherosclerosis only in passing. 

Professor Thannhauser began his distinguished career in this field in Germany, long before 
the current flurry of interest in fats. He has worked in this country since the nineteen-thirties and 
is currently Clinical Professor of Medicine, Emeritus, Tufts Medical School. He brings to 
“Lipidoses” a wealth of biochemical and clinical information which is culled from the 
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perspective of his personal acquaintance with these diseases. His book gains in authority by 
virtue of his knowledge of the European literature, extensively quoted; his own researches in 
almost every disease discussed, and case histories, illustrated with photographs of skin lesions, 
pathological sections, x-rays, and laboratory data. To my knowledge, the “Lipidoses” is the 
only book available which contains a complete and informative discussion of the xanthomatous 
diseases. This third edition is a valuable contribution and can be recommended as a classic to all 
physicians interested in these diseases. As the author prefaces his book, “rare metabolic dis- 
orders provide a peephole into the workings of nature.” 

The “Lipidoses” is a study largely devoted to diseases of intracellular lipid metabolism whose 
hallmark is the xanthoma, be it cutaneous or visceral. The xanthomatous disorders with eleva- 
tions of the serum lipids include hypercholesteremic xanthomatosis, diabetes mellitus, biliary 
cirrhosis, and idiopathic hyperlipemia. A helpful distinction is made between the disorders 
with an increased serum cholesterol and normal neutral fat and the disorders particularly 
marked by an increased level of neutral fat or triglyceride, such as idiopathic hyperlipemia. 

The serum lipids are normal in another group of xanthomatous disorders, namely that 
broad group of diseases variously named the Schiiller-Christian syndrome, eosinophilic 
granuloma, Letterer-Siwe disease, and histiocytosis. Believing that an abnormal production of 
intracellular cholesterol causes the lesions of the skin, bone, lungs, liver, spleen and lymph 
nodes, Professor Thannhauser provides a unifying conception of these bewildering and rare 
diseases. A contrary view holds that perhaps intracellular cholesterol appears secondarily after 
the histiocytic granuloma has already developed. While most of these disorders have a poor 
prognosis, some infants may develop discrete, papular xanthomatous lesions of the skin which 
do not indicate a serious metabolic error. These “juvenile xanthoma,” sometimes called nevo- 
xanthoendothelioma, tend to disappear with age, and the children appear to remain healthy. 
Additional chapters deal with the other lipid metabolic errors found in Gaucher’s disease 
(storage of cerebrosides) and in Niemann-Pick disease (storage of sphingomyelin). 

The author presents a view of atherosclerosis certainly not accepted by all workers in the 
field. He indicates that only in familial hypercholesteremia are atheromatous lesions caused 
by a disorder of cholesterol metabolism and believes that the genesis of atherosclerosis 
in most persons is unrelated to hypercholesteremia. His opinion is contrary to the evidence, 
epidemiological, experimental, and clinical, that atherosclerosis in most instances is accompanied 
by, and even preceded by, alterations in the serum lipids. It is possible that the extreme hyper- 
cholesteremia of familial xanthomatosis represents a different metabolic error than would the mild 
hypercholesteremia of the usual patient with coronary atherosclerosis. Or, perhaps, the person 
with xanthomatosis represents an exaggerated error of lipid metabolism present in all persons 
susceptible to atherosclerosis. In either event, students of atherosclerosis will find Professor 
Thannhauser’s book especially valuable. 


E. Connor, M.D. 
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News and Comment 


ANNOUNCEMENTS 


Western Society for Clinical Research Meeting.—The Western Society for Clinical 
Research will hold its thirteenth annual meeting in Carmel-by-the-Sea, California, on Thursday 
afternoon, Friday morning, and Saturday morning, January 28, 29, and 30, 1960. 

Information regarding the meeting may be obtained from the Secretary, William N. 
Valentine, M.D., University of California Medical Center, Department of Medicine, Los 
Angeles 24. 


Copenhagen Hosts First International Congress of Endocrinology.—First Interna- 
tional Congress of Endocrinology will be held in Copenhagen, July 18-23, 1960. 

Anyone interested in participation in the Congress, who has not previously submitted his 
name to the Congress Secretariat, is requested to do so at his earliest convenience. 

Hotel reservation requests, titles of short communications, or advance abstracts should not 
be submitted before the receipt of appropriate forms issued in August/September, 1959, 
to all having sent their name and address to the Congress Secretariat, Dr. Svend G. Johnsen, 
State Serum Institute, Copenhagen 5, Denmark. 


Fellowships for Research in Clinical Nutrition——In honor of Dr. Carl V. Moore, re- 
cipient of the 1959 Joseph Goldberger Award in Clinical Nutrition, fellowships for research 
in that field are being sponsored by the Nutrition Foundation, Inc., in cooperation with the 
Council on Foods and Nutrition of the American Medical Association. 

Grants of $200.00 per month for three months are being offered in order to stimulate a 
more active interest in the science of nutrition on the part of staff members and students of 
Schools of Medicine. 

Conditions: (1) Grant shall be made to a medical student upon recommendation of a senior 

investigator. 

(2) Recipient will be selected by the Council. 

(3) Grant shall be used solely for remuneration of selected medical student. 

(4) Grant shall be limited to a period not to exceed three months during the 
non-academic portion of school year. 
No senior investigator may have more than one student per year receiving 
a grant. 
Only a brief progress report or summary will be required. Publication will 
be at the discretion of the senior investigator. 

Applications must be made in writing by the senior investigator and include (1) a brief 
outline of the study proposed, (2) assurance that adequate physical facilities are available, and 
(3) identification of a qualified medical student and assurance of his availability. 

Mail all applications, on or before Dec. 15, 1959, to the Council on Foods and Nutrition, 
American Medical Association, 535 N. Dearborn St., Chicago 10. 
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relief comes fast and ‘comfortably 


—does not produce autonomic side reactions 
—does not impair mental efficiency, motor 
control, or normal behavior. 


Usual Dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar- 
coated tablets or as MEPROTABS* —400 mg. 
unmarked, coated tablets. 


Miltown 


meprobamate (Wallace) 


Wy WALLACE LABORATORIES / New Brunswick, N. J. 
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ANTISPASMODIC™ 
ANTISECRETORY 
TRANQUILIZER 


One preparation for multiple G.I. symptoms — ENARAX 
combines a new long-acting anticholinergic, oxyphen- 
cyclimine, with the proven antisecretory tranquilizer, 
ATARAX, to relieve pain, spasm, hyperacidity and ten- 
sion associated with organic disturbances. 


Two tablets daily for full-time relief — ENARAXx suc- 
cessfully controlled symptoms in 94% of reported 
cases. In the majority of patients, two tablets daily in 
divided doses provided 24-hour control. 


Relatively free of side effects — Mouth dryness, the 
most common side effect, is seldom troublesome. 
Selective postganglionic action on the G.I. tract 
keeps adverse reactions to a minimum.4 


SUMMARY OF CASES 


Clinical Diagnosis — Peptic Ulcer — Gastritis — Gastroen- 
teritis—Colitis—Functional Bowel Syndrome—Duodenitis 
Hiatus Hernia (Symptomatic) — Irritable Bowel Syndrome 
Pylorospasm — Cardiospasm — Biliary Tract Dysfunctions 


Clinical Results Oxyphencyclimine'? ENARAX?4 
Effective 491 (88%) 223 (94%) 
Failure 68 (12%) 15 ( 6%) 


Total number 559 238 
of cases 


Each enarax tablet contains: 
Oxyphencyclimine HCI 
Hydroxyzine (Atarax®) 


Dosage: One-half to one tablet twice daily—preferably in the 
morning and before retiring. The maintenance dose should 
be adjusted according to therapeutic response. Use with 
caution in patients with prostatic hypertrophy and with 
ophthalmological supervision in glaucoma. 


Supplied: In bottles of 60 black-and-white scored tablets. 
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plus ATARAX®) 
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THE 


ACID REDUCTION AFTER OXYPHENCYCLIMINE THERAPY 2 

Tests conducted in 9 representative uicer patients after overnight fasts showed 
considerable reduction in both volume and acidity. 

Gastric aspiration Gastric aspiration after 
Sex after overnight fast overnight fast and 11 hours after 

without medication. 20 mg. oxyphencyclimine. 
References: 1. Steigmann, F.: Study conducted at 
Cook County Hospital, Chicago, Illinois: In press. 
2. Winkelstein, A.: Am. J. Gastroenterol. 32:66 
(July) 1959. 3. Data in Roerig Medical Department 
files. 4. Leming, B. H., Jr.: Clin. Med, 6:423 
(Mar.) 1959. 


Volume in mi. 


New York 17, N. Y. 
. Pan . Division, Chas. Pfizer & Co., Inc. 
Overnight test Science for the World's Well-Being 
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PATIEN CONSCIOUSNESS FROM 


hepatic com 


associated with high blood ammonia lev 


GLUTAVENE® 
& 
GLUTAVENE-K 


For the treatment of coma and other enc 
alopathies in certain liver diseases associé 
with high blood ammonia levels, Gluta 
supplies monosodium I-glutamate and Gl 
vene-K supplies monosodium and monopa 
sium I-glutamate. These agents reduce a 
nia blood levels through amidation, a reac 
between glutamate and ammonia to form 
tamine, a nontoxic substance.'.? 
the average adult, 100 poun¢ 
ec. (25 gram) via 
mixed with 1000 cc. of oe glucose in w 
This amount 'given during a 4 


period. 


References: 2. McDermott, W. hare 
A. G.: New England J. Med. 253:1093 (Dee. 
J.A.M.A. 166:764 (Feb. 15) 1958. 


HOUSE DUST ALLERGY 
by Karl D. Figley, 8 pages, 15 cents 


ALLERGY 
Of interest LO you by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


SKIN ALLERGY 
and your patients fs by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


ASTHMA AND HAY FEVER 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


THE MENACE OF ALLERGIES 


RAGWEED AND HAY FEVER 
by Oren C. Durham, 2 pages, 5 cents 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET @ CHICAGO 10 @ ILLINOIS 
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in the depressed, unhappy patient 


PROMPTLY IMPROVES MOOD 


without excitation 


¢ Acts fast to relieve depression and its common symptoms: 
sadness, crying, anorexia, listlessness, irritability, 
rumination, and insomnia. 

¢ Restores normal sleep—without hang-over or depressive 
aftereffects. Usually eliminates need for sedative-hypnotics. 


EFFICACY AND SAFETY CONFIRMED IN OVER 3,000 
DOCUMENTED CASE HISTORIES.'*?* 


Dosage: Usual starting dose is 1 tablet q.i.d. When necessary, 
this dose may be gradually increased up to 3 tablets q.i.d. for depression 
Composition: Each light-pink, scored tablet contains 1 mg. 


References : 

1. Alexander, L.: J.A.M.A. 166:1019, March 1, 1958. 

2. Current personal communications; in the files of Wallace Laboratories. @)°WALLACE LABORATORIES, New Brunswick, N. J. 
3. Pennington, V.M.: Am. J. Psychiat. 115:250, Sept. 1958. mann co-0167 
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In Coronary 


Insufficiency... 


Your high-strung angina patient 


often expends a “100-yd. dash” 
worth of cardiac reserve 


through needless excitement. 


Curbs emotion 
as it boosts 
coronary 
blood supply 


CONTROL OF EMOTIONAL 
EXERTION with Miltrate 
leaves him more freedom 

for physical activity. 


IMPROVED CORONARY BLOOD 
SUPPLY with Miltrate 
increases his exercise tolerance. 


Miltrate 


Miltown® (meprobamate) + PETN 


Each tablet contains: 200 mg. Miltown and 
10+mg. pentaerythritol tetranitrate. 

Supplied: Bottles of 50 tablets. 

Usual dosage: 1 or 2 tablets q.i.d. before meals 
and at bedtime. Dosage should te individualized. 


Gy WALLACE LABORATORIES + New Brunswick, N. J. 
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Provides fast, high blood and tissue concentrations—plus an unpar- 
alleled safety record. Erythrocin is available in easy-to-swallow 
ilmtabs® (100 and 250 mg.); in tasty, citrus-flavored Oral Suspen- | 
sion (200 mg. per 5-cc. teaspoonful); and ae 
or intravenous and intramuscular use. 


ABBOTT 


FILMTABS — FILM-SEALED TABLETS, ABBOTT; U.S. PAT. NO. 2,681,085 
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For the latest 
in patient care 


cumean. American Medical 
Association 


FOR FULL INFORMATION WRITE — 
CONVENTION SERVICES 535 N. DEARBORN STREET CHICAGO 10, ILUNOIS 


are there pamphlets eons 
on particular subjects 
you would like your 
patients to read 


SLEEPLESSNESS AND WHAT TO DO 
ABOUT IT by Donald A. Laird, Ph.D. 

8 pages, 15 cents 

write for the 


ROADS TO RELAXATION 
AMA PUBLICATIONS ABOUT by Joseph L. Fetterman, M.D, 
4 pages, 10 cents 
YOUR HEALTH 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St., Chicago 10, Illinois 


| Sleeplessness 
and what to do about it 


ONVE NIB NCE and ECONOM 
for that all-important first 
broad-spectrum ar 
New 
‘TERRAMYCI 


INTRAMUSCUI 
SOLUTION 


| Initiation of therapy in minu es after diag 


COSA-TERRAMYCIN 


rytetracycline with glucosamine 


Terramycin 
mg./2 ce. ampules 
 250,mg./2 cc. ampules. 


 Cosa-Terramycin Capsu 
mg. and 250 mg. 


mg./5ce., 2 02. bottle 
Cos 


Medical Department, Pfizer Laboratori 


*Contains 2% Xylocaine® (lidocaine), 
of Astra Pharmaceutical Sega Inc. 


| 

| absorption of potent broad-spectrum activity, 

Continuation with oral Cosa-Terramycin 
every six hours will provide highly effective 
antibacterial serum and tissue levels for 
unsurpassed record of clinical effectiveness) 
guide to successful antibiotic therapy, 
Cosa-Terramycin Oral Suspension— peach flavored, 
Complete information on Terramycin Int 
Solution and Cosa-Terramycin oral forms is 
available through your Pfizer Representative | the 


Dependable instrumentation is vital for thyroid functic 


Evaluation of thyroid function with iodine-131* 
requires the dependable instruments which 
make up this newly designed, complete 
Nuclear-Chicago detection and measuring 
system. The DS5-1P Scintillation Detector, with 
its sensitive two-inch crystal and versatile 
collimator inserts, is ideal for regular uptakes,@ 
three dimensional depth studies, or pin-point 
collimation for scanning. The 132A Analyzer 
Computer is easy to operate, gives automatic 
percentage readout, and its internal 
spectrometer “tunes-in” only the selected and 
desired gamma radiation. A complete system, 
including the mobile stand, is surprisingly 
low in cost. 

For thirteen years Nuclear-Chicago has bee 
the leader in the development of high quality, 
reliable radioactivity instrumentation 
for the medical profession. We would be 


pleased to discuss your needs with you. 


nuclear-chicago *«"Diagnostic Application of Radioactiv 


CORPORATION Isotopes” explains in detail the procedur 
for thyroid uptake study as well as eig 
other common radioisotope applicationg 

Please ask us for your free cop 


309 E. Howard Ave. ©@ Des Plaines, Ill. 
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DS5-IP DETECTOR 132A ANALYZER COMPUTER 
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Mudies with radioactive iodine 


have you tried 


the Newest, most Modern 


ELECTRODE CREAM? 


EKG SOL 


Is guaranteed to perform efficiently on any 
electrocardiograph™. . . to maintain electrodes 
without variance ...to please the patient be- 
. and the 


total absence of irritating abrasives . . . acts 


cause of its ease of application . . 


like a vanishing cream. 


NO GRIT CONVENIENT 
ECONOMICAL © AVAILABLE AT 
LEADING SURGICAL SUPPLY HOUSES 


| 


*Care should be taken to rub vigorously when using string galva- 
nometers or electrocardiographs that do not utilize modern electrical 
circuury. 


Samples are available promptly upon request 
BURTON, PARSONS & COMPANY 
Washington 9, D. C. 


hypoproteinemia 


PARTEIN 


A 75% protein providing all essential 
amino acids. Combines four pro- 
tein sources in easy to digest 
powder form. Low in car- 
bohydrates and fat. 


anpar company 


for fatigue 


and mental depression 


TESTRADO 


Hormones in combination. For the treat- 
ment of menopausal syndrome, 
climacteric, osteoporosis. Ac- 
tive ingredients: testos- 

terone and estradiol. 4 : 


2727 W. MOCKINGBIRD LANE 
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Nothing is Quicker* 


Automatically measured-dose 
aerosol medications. 
Nonbreakable...Shatterproof 
Spillproof...Leakproof 


Isoproterenol sulfate, 2.0 mg. per cc., suspended 

° ® in inert, nontoxic aerosol vehicle. Contains no 

Med | h a i er= } SO alcohol. Each measured dose contains 0.06 mg. 

isoproterenol. 

Epinephrine bitartrate, 7.0 mg. per cc., sus- 

M d > h | be PI° pended in inert, nontoxic aerosol vehicle. Con- 

e ; a er -_ tains no alcohol. Each measured dose contains 
0.15 mg. epinephrine. 


NOTABLY WELL TOLERATED AND EFFECTIVE FOR CHILDREN, ames 
Northridge, Calif, 


capacl f medihaler medication 
= 


the battle 


won in the home... 
is often lost 
in the stomach 


Heartburn and pyloroduodenal irritability in a 45-year-old housewife responded poorly 


to therapy with tranquilizers and an anticholinergic. The patient also complained of 


nausea and vomiting and abdominal distention. 


‘Combid’ Spansule therapy was initiated, one capsule q12h. The nausea and vomiting 
ceased almost immediately, and after four weeks of therapy the heartburn and pyloroduo- 
denal irritability were completely relieved. Relief of abdominal distention was moderate. 


The physician rated *Combid’ Spansule capsule therapy excellent and commented that 


the patient was “‘completely relaxed and...more emotionally stable.” 


Com spansuic' 


| b ° d Compazinet, 10 mg.; 
| 1G. Darbid§, 5 mg. 


Smith Kline French Laboratorves, Philadelphia 


*1.M. Reg. U.S, Pat. Off. +1.M. Reg. U.S. Pat. Off. for SUStained release capsules, S.K.F. 


tM. Reg. U.S. Pat. Off. for prochlorperazine, S.K.F. 
§T.M. Reg. U.S. Pat. Off. for isopropamide, S.K.F. 
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